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2-1 Tunorpapun Uspzatenpcetpa Akagemun HayK CCCP. Mocxsa, Uy6uncxui nep., 10 


Hoxnxagn Akagemun nayr CCCP 
1959. Tom 125, Ni 5 


MATEMATHKA 


JI. A. AA3EHBEPYP 
O FPAHHYHBIX CBOHCTBAX ®YHKIMM, AHAJIATHUECKHX 
B ABOAKOKPYLFOBbIX OBJIACTAX 


(ITpedcmaeneno axademuxom M. A. Jlaspenmoeeuim 8 I 1959) 


Ilyctb D — yBoskoxpyrosas o6slacTb (*) ¢ HeHTpoM B Touxe (0, 0)€D npo- 
TpaHcTBa G KOMIMJIEKCHbIX NepeMeHHbIX (W, Z), OrpaHHyeHHad ABaxKbI Hempe- 
BIBHO udpepeHuMpyeMoH TnepmoBepxHocTblo w =7, (t)C, z=r2(t)Ce— 4, 
me O<t<2r, O<t <1, %(t) yRoBNeTBOpAeT ycsOBHIO 


ACR TOMe Aah tec mnVeoe ae ale eas) eee (a) 


rate) =exp| —| a din) |, Ce 0 0 ean *s 


{—t 
0 
IpocTpaHcTBOM G MbI Ha3bIBaeM COBOKYNHOCTb ToueK (w, Z), Tye |wl|<oo u 
2|<co. Kaacc oOnactei D copnalaeT C KaCCOM ABOAKOKpyroBblx OGvlacTel 
) c teHTpom B Touke (0, 0)€D, rpasuua [ kotopprx |[z| = Y (| w|) qBaxyzbI 
enpepbiIBHO Auddepenunpyema, a cbyHKuua  crporo BbIMyKJIa BBepX HJM MpaAMaa 
\). CneqoBaTeIbHO, Kak 93TO M NoKasano A. A. TemuskoppiM (*), o6nacTH D 
cera ABJIAIOTCA OOJACTHMH peryJIAPHOCTH, T. e. OOMACTAMH CYLLeCTBOBaHHA 
HaJIMTHYeCKHX (PyHKUM (7). 
A. A. Temsaskos nokasam (*): ecau f(w, Z) aHamuTuuHa B D x onepatop 
[f]=f+ fs’ + 2f; HempeppipeH B D, To B OOnactH D uMeeT MecTo UH- 
erpaJIbHoe pescTaBJleHHe 


or 1 — it 
He iediefa} af Fyne g, 
0 0 Cc 
ne Fw, z)=Li{fl, C—sawsnyruii xouryp =e? wou =t 4 
zet 
m7) r2(t) ” 


Teopema 1. J7ycme na epanuye o6naacmu D, oepanuuennou eunepno- 
epxHocmbio wW=1r,(t)o, 2=7e(t)Se—%, sadana NnpouseoAbHaA CymmUupyeMaA 
, , {| 
r, (7) fr, (t) 4 
; 2 : 2 
ynkyun F(t, t, 6). Mycmo a=lim- 6 = lim ——. 
YAKY (t, #, &). My LD amie ee ean 


Cnpasedaueol credyroujue ymeepocoeHus: 
I. Ecau a=-0, b--— oo, mo unmeepaa muna Temankoea I poda (1) u 
nmecpan muna Temaskoea II poda 


QT il ——rizh: 
4 CF (ri (t) , re (7) Se J 
~(w, z) = rat \ at\ dx \ de (2) 
0 0 


* Ycuosue (a) Hy2KHO 106aBuTb H B Teopeme 4 Hallleli 3amerxu (°). 
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6 o6sacmax D, £E,={w,2z: alw|t+)z|+re(0) <9}, E, = {wy 
bjw|+jz|+orn(1) > 0} seasiomca axnaaumuueckumu PyNKYUAMU U6 00 1 


cmu G—(D-+ E,+ E,) Heananumuseckumu dynkyusmu. | 
Il. Ecau a=-0, b= — 00, mo uameepaaol (1) u (2) aeasiomca aHaaumusy 


cKumMu Gbynkuuamu 6 o6nacmax Du Ey u neanaaumudeckumu ynKyusAay 


6 obaacmu G—(D-~ Ey). H | 
Ill. Ecau a=0, b=--— co, mo unmeepanot (1) u (2) Aeaatomca QHame 
muueckumu cbynkyuamu 6 oOnacmax Du E, u neanaaumuueckumu Dynkyyy 
amu @ obaacmu G—(D-+ Ep). 
IV. Eco a=0, 6=—oo, mo unmeepanot (1) u (2) senntomcn anal 
muuiecKumu dyAk4yuamu 6 oOaacmu D u HeaHaaumudecKUMU YHKYUAML 6 OF 


aacmu G— D. 
JlokasatesbCTBO DPOBOAUTCA CHayala JWIA Clyyad HelpepbiIBHOH (PyHKUMH 4 
Hampumep, ecm a=s-0 u b=-—oo, TO unterpampl (1) uw (2) aBAMOTCH aHif 
JMTMueCKHMA (byHKUMAMK B OOnacTax D, E,; u Ey, Tak Kak pH (w, 2) CH 
quia seex (t, t) nomwyyaem u€K*, rae K*— oOnactb, orpaHwueHHaA KOHTY} 
pom C w cofepxKallad Touky u=0; mpu (w, z)€ E, + E, aaa Bcex (t, f) Bl 
Jyyaem w€K, rye K” oOnactb, orpaHwueHHasd KOHTypom C wu cojepxallé 
6ecKOHeyHO yasieHHy!o Touky. B o6mactu %e G —(D + £,+ £,) pu Jat 
HBX (t, f)wEK* umm ue K™ B 3aBucumocTu ot ;w|, |z|, argw, argz. Sate 
JemaeTca Tlepexo K MpovsBoOsbHOH CyMMUpyemon (byHKuuH F, wcxoAa M3 TOFd 
uTO KJlacc (PyHKUMH, HempepbiIBHbIxX Ha I’, Bcloxy wloTeH (B CMbICJIe CXOJMMOGH 
TH B MetpHke L!) B mpoctTpaHcTBe (yHKUMH, CyMMMpyemplx Ha [. 
Onpeneanenune 1. Ilycts M— o6nactb npoctpanctsa G; r, (t) — pyHei 
IMA, ONpezemmoulan rpasuny I’ o6macta D. PynKunio f(t, t, u), OMt*S 
O<t<g2n, u€K* (UEK) nasopem PyHKIMeH KNacca Ph, (Pz 


ecu (PyHKUMH CeMeHCTBAa 


Cae bas t, u), ecuu ucK* (ucK’), 

neiaNs ‘Vw, ecm weK* (ucCK), 

re u = t—— + (1 —1) nd) MMeIOT PaBHOCTeleHHO aOcosIOTHO Helpep 
ry (7) ra (7) 

Hble JBOHHbIe HHTerpaJibl NO 7t,f Waa Bcex (w, z) EM. 


Onpefeneuune 2. O6nactu D, rye Gilt) ams n= : 
d>0,T. e. o6mactu D{w, z: e|w|+d|z]<1}, nasopem o6nacTamM?} 
Tuna A. 
Onpemenenue 3. OcToBom o6aactu D tuna A Ha30BeM MHOd 
2KeCTBO TOUeK TepeceyennaA Tc ananMTHuecKuMU TviocKoctamu w=0 u z=Q) 
Teopema 2. I. Ecau na T sadana makaan qdynxyua F(t, t, 3 


F dt \ CF dt 2 | 
ee ( opp} — PynKyua Kaaccoe PT, Gu PT Gg, mo uNmeepan mu 


¢o—u \o(G—uyP 
na Temaskoea 1 poda (1) (uxmeepaa muna Temaakoea II poda (2)) nenpe 


poleeH 60 éecem npocmpancmee G (Kpome mouek ocmoea, ecau D — o6nacme 
muna A). 


I]. Ecau na Y sadana maxan gynxyus F (2, t, 6), ee Tes (\ Ze — 


C 6— wu C (S—u)? 
+ 
DYyHKYUA KaAacca Py 5 mo uxmeepan (1) (unmeepaa (2)) wenpepoleen 6 3am 


Kaymou obaacmu D (Kpome mouek ocmoea, ecau D— o6nacme muna A). 
HoxasateuberBo MCXOMMT H3 TOTO *aktTa, 4TO AAA MOGOH TouKH (w, z) EGE 

(KpoMe Touek ocToBa, ecm D—o6nacrh Tuma A) nmockaa sme6eroBa Mepa 

Tex ToueK (t, ¢), AAA KoTOpbIxX UEC, paBHa Hy0. Beugy storo 6espa3mu4Ho, 

Kak JOHMMATb BHYTPeHHHH MHTerpadl B BbIPaxKeHHM MHTerpasa (1) (wHTerpa- 

Ja (2)) npu w€C. 
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cou \e(c—u)? 


a = 
mueH lipu weK” un weK , To unrerpan (1) (uHterpan (2)) HenmpeppiBen Bo 
SCCM pocTpaHcTBe G (kKpomMe ToueK ocTopa, ecau D—o6nactb Tuna A). 

CaenctsBue 2. Ecau avammtuyeckaa B JBOaKOKpyroBoli o6mactu D 


byHKuMaA | (W, Z) Mpekcrapuma mo rpanuye stoli obnacTH uuterpaom Ilyac- 
oHa — Temusakosa I poya 


Caencetsue 1. Ecam HHTer pai ( mes ( ‘fa | PpaBHOMepHO  orpa- 


27% 1 27 
1 (1— r?) F (ry (a)e?2, ry (x)e# (2 — 8) 
w, 2= => at\ \ : nas 
i (@, ) Tar \ dt 1+ r2— 2r cos(Q — 9) dQ, 
0 0 0 
ne re’? =u,F orpanuuena ua I’, to f(w, z) HenpepsiBHa B D (kpome ToueK 
cTOBa, ecuH LD — o6sactb Tuna A). 
Cneactsue 3. Ecam f[(w, z) anammtuuua Bp D u oneparop L [f]== 
= 39 (@, z) TakoB, uTO (byHkuna F (r, (t)U, ro(t)ue~*) saBanetcs byHkunel Ksac- 
a P, 5, To [(w, Z) HempeppisHa B D (kpome vToueK octopa, ecu D—o6- 


acTb Tuma A). 
| CueacrsBue 4. Ecum f(w, z) anammTuyua Bp D wu onepatop L [f]= 
=F (w, 2) orpanuyen B LV, To f[(w, z) HenpeppiBHa B D (kpome ToueK oc- 
opa, eciH D—oOnactb Tuna A). 

Sameuauue |. Ecau wanomuTb wa msorHocth F Ooulee cumbiple orpa- 
(MYeHHA, YM B TeopemMe 2, TO MOXKHO oOuTECH, uTOOD! HHTerpa (1) ABAsAI- 


A *yHKWwel, HellpepbIBHO BO BCeli 3aMKHYyTOH o6mactu D tuna A. Moxuo, 
‘allpiMep, wWwoTpeOopaTb, uToOb! dbyHKuua F(t, ¢, C) Opa HempeppiBHa m0 
CBOKYNHOCTH aprymMentTop (t, ¢, €) mM yyoBJeTBopaya mo § ycJIOBHIO 


ipa (0<a< 1), He3apucuMomy oT tu ¢ (°), uau uTo6p F(t, ¢t, C) npunaz- 
exkasia 10 € K Kulaccy Jy (*) paBHomepHo mo tut, T. e. uTOObI HHTerpad 


tT 


mS, 1’) 
—— 


ds OblJI paBHOMepHO OrpaHHueH TIpH Bcex (t, ¢) (3fecb w(s, F) — Mo- 
) 
[yb HemIpeppipHoctu F mo ¢ (§)). 

Sameuanne 2. [Ipupegenupie pesymbtaTpl elle pas (*) nouepKHBaIoT 
TIMYNe UHTerpasioB TemMiaakoBa OT MHTerpajiop Kou uw ux o6cOmeHHH Ha 
[HOrMe TepeMeHHble (HHTerpamb! MaptuuHesmH — Boxuepa, Beprmana, Betas 
2, §)). Hanpumep, wuterpaa Tula Maprunnem— bBoxnepa He sABIAeTCA 
; O6uleM culy¥ae (byHKUMel, aHamuTHyecKoH B o6smacTH D (?,°,”), Hw MaeT oOplu- 
mle (cbopmywst IO. B. Coxouxoro na I (°). Vurerpampt tuna Temaakoza | 
ona u II poxa aABAaIOoTCA C(PyYHKUMAMM, aHaMTHYeCKHMH B D, M jlaloT CKau- 
M TOJIbKO B TOUKAX OcTOBa OOnacTH Tula A (?,7°). 

Panee HaMH OblIM BBeJeHbI JVI JBOAKOKpyroBblx oOsacteH D Kaccpl 
5 (*), aHasloruyHbie KilaccaM Hs aHaJIMTMYeCKHX (YHKIMM OMHOTO KOMIVJIeKC- 
oro llepeMeHHoro (°). 

Onpegesmeuue 4. Dynkuun f(w, z), avamuTuyecKkan B oOacTu D, 
puHawiexuT Kylaccy hs (6 > 0), ecu 


27 1 
\ ae\ az \ lB (ri (2), ra (x) Ce) |®| do |< K < 00 
0 0 Cr 
pu 0<r<1, rae C,— oxpyxHoctb |u|=r. Oro ompesetenne HaHOoJee 


JOOHO JIA TpHoxKeHuh. 
Onpemenenne 5. Pynxuua f(w, Zz), aHamuTHyecKant B o6mactu D, 
puHaqviexuT Kaccy hs (5 > 0), ecau 
270 1 
\ dt\ de \ If (ra (2) re () Ce) [P| dC] << K <0 
0 ie 


iy) tae 
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upu n=1, 2,..., rae Cn, +,¢— MOCMeEMOBATeJIbHOCTb CIIPAMJIAeCMBIX KpHBBL 
cxoauluxca K C mpy Bcex (t, t) H noo. 
Onpeygenenue 6. Pynkuna f(w, z), aHanuTuuecKan B OOnacTu II 


rpanuila KoTopoH umeer Buy |z|— Y|w|, npuHanmexuT knaccy hs (8 >0 
ecu \ [f[e|dt(dedt< K < 00, n=1, 2,..., rme T,—rpanuia oOnacTu D) 
Ty | 


din¥,(@) din ¥(9); 


umeulat Bug |z|= V',|w|, mpayem pu Bcex g lim — > >— ie = ane 


n—oo 

Teopema 3. Onpedenenua 4, 5 u 6 dkeueanenmHol. 
[Ipu WOKasaTebCTBe SKBMBAJIEHTHOCTH onpeyenenui 4 u 5 ncnombsyerc 
aHanoruuHblt pesymbrar M. B. Keagpiuua u M. A. Jlappentbepa u3 TeOpH| 
Kaccop Es avasMuTuuecKuX (PyYHKWMH OHOrTO KOMIJIeKCHOro MepeMeHHoro (°,* 
HM OfHa Halla slemma (°,1°). IIpH oka3aTebCTBe SKBUBAJICHTHOCTH oMpefese 
Huu 5 u 6 ucnoms3yetca pesybTaT A. A. Temuasakosa (*), M3 KoTOporo, Kaj 
MOXKHO 10Ka3aTb, CJleqyeT, 4YTO pH yCOBHAX oOlpefeeHua 6 OyyeT uMeT 
MecTO 


lim Fn Ge) Sat), lim fo. wn) aaafs (5), ) ee le 


Te fin(t) W fo,n(t)— 
TakHe (yHKUHH, 4TO rpaHulla oOsactH D, MpescTaBiaeTcA B BHUe W=F,, 
(2)%) 2 —=fo.n(t) se". | =e? pH yenoBuy (a). 
OrmeTHM, 4TO BCe MpesoxKeHuA HacTosweH paOoTbl MOXKHO pacipoctpal 
HHTb Ha Culyyal aHasIMTHYeCKUX (PYHKUHH NM KOMIVJICKCHbIX MepeMeHHbIX. | 
Boipaxkalo HCKpeHHIol0 OslarofapHocTb pod. A. A. TemssaKosy. 


Mockosckuh oOmacTHO mefarorHuecKHH HHCTHTYT Ilocrynusto 
um. H. K. Kpynckor 21 1959 
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Aoxnaye Akagemun nayr CCCP 
1959. Tom 125, Ne 5 


MATEMATHKA 


A. B. PIAAKHA 
| O KJIACCE HHJIBMOTEHTHOCTH LFPYMMbI C 8-BA3HCOM 


(ITpedcmasaexo axademukom H. M, Buxoepadoseim 14 X 1958) 


B HacTosllel 3aMeTKe JOKaspiBaeTCH Culelyroulad Teopema: 

Teopema. Ipynna c 8-6asucom npu b8< 1 /2"°*1, ede n>2, He mo- 
yeem OblMb HUAbNOMeNMHoOL KAacca<n*. 

B HMJIbNOTeHTHOM rpymne Klacca<f BBITOJHACTCA TOKeCTBEHHOe COOTHO- 
eHve 


Le os [EX %e],%3]s0 25 Kata l= ly (1) 


sme [a, 6] — KoMmytatop 9JlemeHToB a x OD. 

Ilyctb G,—rpynua c 6-Ga3ucom, roe dé<1/2%41u n>2, una, a— 
Jpe pasMuHble oOOpasyioulMe G,. OnpeyenuM guid mo6oro naTypambHoro 
mn ciloBO Am CielyroulMM oOpasom: 1) A, ~[do, a]; 2) ecan onpeseneno 


Amr T0 Amt, = [Am 2,1, Te im = 1/2 [1 + (— 144. 
2m-+1 
Jlerko BueTb, 4T0 Am = |] Ue ,, TAC ime=‘Vall +(—1)™*h] a 


k=1 
i ee 1, 
 Ecsm Opt Gp Obiia HUJIbNOTeHTHOM rpynnoH KJacca<n, To, B culy (I), 
bio Obl A, = 1. Mb WoKaxKeM HeEBO3MOXKHOCTb STOO PaBeHCTBA. 
~ Ecan An=1 8B Gr, TO An ecTb BepxHee ci0Bo B Gy. Tlostomy, B cHay 
ICHOBHOH Teopembl (17), Ap, OMKHO cCOflepxKaTb oOTpes0K B,, sABJIAIOULHMCA 
YIHOBPeMeHHO MHTepBaJIOM HekOTOporo mpoctoro cuioBa J\ukKa Cp, mpuyem 
meee (C,), ~ Orciona ws" 1(B,) < 7 (A,) = 2°" cnenyer 1 (C7) 
peo th2, 

ByieM Ha3blBaTb COKpallleHve MexKY dakTopaMu HeKOTOporo lpodyKTa 
IPOCTHIM, eCJIM OHO He €CTb COKpallleHHe MexKLY AyraMM B3aWMHO OOpaTHBIX 
bakTOpoB, IpHs0xKeHHBIMH Apyr K Apyry B COOTBeETCTBeHHbIX TOUKaX. B npocTom 
IPpOyKTe, OYeBHAHO, BO3MOXKHbI TOJIbKO TpocTble COKpalleHHs. 

Jlemma 1. ITycmo coxpatennoe caoeo A epynnol c 6-6a3sucom, ede 6 < 1/2k 
Rk yenoe) noaywaemca us npodykma 6asucnolx Gakmopoe (m. e. dakmopoe, 
IBARMOWUXCA OA3UCHELMU CAOBAMU UAL UX COpatyenunmu) Wy,...,Ww C no- 
yowuo1o E (E> 0) npocmetx cokpatwenuti meody dakmopamu S,,..., SE; 
1puNeM KaNCO0e S; YKOpaiugaem npodyKm Ha z, s36eNbe6, U nycme L(W;) = 
=h; (>... > dw). Toeda ece cokpawenus moxcHo pasdbumb Ha p epynn 
yee T,, p< MN, npusem: 1) ecau Tl; cocmoum us r; coKpatexuu, mo 
ypui<p rik, rp>1; 2) ecau v; —cymma 4ucenrz; Ona coKpatyenutt 
ML aliy yes e0 sh fp 120. Vi dy wee he (Gb p) x9) ecau 5,61; mo 
I< /R. 


* Tlonatue rpynmbl c §-6a3sucom BBegzeHo B. A. TaptakoBckum (eSy Met Hcnoub3syem m0- 
6). 
(ATHA, TCPMHHOJIOrHIO H OGO3HAYeHHA 3 (14°): mp stom «npoxyKT» 6yeT OSHAYaTb «IH- 
elinpii mpoxykT»; cumBom A o6osHayaeT momHOe coKpatenue caoBa A; /(A)— qauHa 
nopa A 
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Tloka3atTeabcTBo. Moxuo cuntatb, YTO 2; >>... >2e. IIpu 1<i 
<_N o6o3naunm yepes J; HavOombuiee u3 uncem / TaKMX, YTO %+..) 
eet 2pm y+... +h. Yenosumes cuutaTh 1p = 0. Jina, 1<1< Weocosem 
qum tf; =U, +1. 

aa mo6oro i=1,...,N mnonomxum T; = {st,, St41,---, $1}. Heckom 
KO Tlocyiequux I’; MoryT ObITb NycTbl; HOMep HocweqHeH HellycToH oOo3HauHt 
p. Tilo ompegxenenuio [; o61aqaior cBolicrBom 2). Jjokaxxem cpolictBo 3). IIp3 
mo6om i=1,...,p uMeem 34,<h 7k. pw i= 1 9To cpa3sy caeqyeT Wj 
8<1/2k, 2,< 26h,.Mpu 1 <i <p, ecau onyctHth 22, >i, k, TO B COKpallleHHal 
Sj, +++ ,81;_ 4» St; H€ CMOM%KET YUACTBOBATb HH OLMH U3 cbaxtopon W;, Wi41,...,W 
Orcioffa 2) .-+ + 24,2, $%,Qh +--+. +4, 4 9TO MpOTHBOpeuuT Op 
qenenuto Uj_,. Utax, 4,< N/R, oTkyfa 27< N/R upu lot, T. e. 3) BBll 
nlowHsaetca. Hakone, 1) caefnyeT u3 2) uw 3). B camom jee, MOCKOJIbK 
Bic Fe sgs: ah igo hae hy aa l>le, w2<h/kR, wmMeem op 
<i <p (ike. ei) Fela Oe ee) SO ae 
b= 1 eee) Pee < hy, OTK a Tp mobom f= 1,...,) 7;— Yai ae 
ecm Tomko U,+t+R<E (eco me 1;,,+k>F, To 1; =£; B 3TOM 
cryyae i =p). Jlemma JoKa3ana. 

Jlemma 2. Ecau P —npodyxm N_ cokpawennoix gbakmopoe (6 arn6o 
epynne), mo: a) u3 mex oe GbhaKmopoe MooeHO OOpa3z0eamb npodyKm Q = ‘| 


Komopbili moocem Oblmb nepeseden @ P C nomotoI0 HeKOMopoti nocaedoea 
menbnocmu He Oonee vem 3N — 9p —2coKpawenul mencdy gakmopamu, ec 
9—4UCAO KOMNOHEHM, He UCcuesaIOWUX NpUu NOAHOM CoKpateHuu; 6) eCAilI 
npu amom npodykm P npocmoti, mo YyKa3anNHyto nocAaedosamenbHocmb MOIICKE 
cocmasumb u3 npocmolx coKpaiwenutt *. 

Jloka3sateabcTBo. HasoBpem Ne pBUYHBIMH Te COKpallleHHA Mexpy 
cbakTopamu mipofyKta P, KOTOpble NPOHCXOAAT Me*KAY KOMMOHEHTaMH, cMex 
HbIMH B P. IIpH nowHOM coKpalleHHH P uNCJIO HelepBHYHbIX COKpallleHui He 
TIpeBOCXOMHT, OYEBHAHO, YMCNIa HCue3aIONIHX KOMMOHEHT, KOTOPOe He GOVT 
2N —1—p. Jlocrarouno, TakuM OOpa30M, MoKa3aTb, 4TO uucmo FE, meppuy 
HbIX COKpallleHHH MO2KeT ObITb IPH COOTBETCTBYIOMIEM MpecOpasoBaHuN MpoxyKTs 
cyemaHo He 66mbuIuM N —1, 

[pn N=1 £,=0. [lyctb yrsBepxfeHve JoKa3saHO WIA MpofyKTOB Me 
Hee uem N cbaxtopop wu P ~ A,B,A,By... Bn Anyi—UponyKt N caktopos, 
mpuyem Ay,..., Anj;— KOMMOHEHTHI OMHOrO chaxTopa A (Ay,..., An, He TY4 
cTbl, Ani, MoxeT OblTb ycTo). Jima Kaxkoro “3 mMpoxyKTos B; no MH_YyK- 
THBHOMY IIpeAMOOKeHMIO CyIeCTByeT posyKT Tex xe (cbakTopop &;== B, 
KOTOpbIli MOXHO TepeBecTu B B; C MOMOMbIO MOCJeLoBaTesbHOCTH CoKpallle 
HUM (6;), colep2K alle ; MepBHuHBIX, roe 1;< N;—1 (N;—uncu1o (paKkTOPOBs 
Bj). Tyce A;8;~ A’;8';, rye Ar~ A; A;, &:~ &;&;. Tipouspenem pacueme-| 
Hue 6; (€~6, &), cormacopanHoe c paculennenuem &@; na &. u & (J 
cTp. 30). HonoxKkum Oo A & & AA, G85: + E,6 A,A,.,- Moxuo ne 
pesectu Q B P, Mpouspeyi cHayaa Bce coKpallenun u3 (6,),..., (n), 3aTeMl 


Sh) 


coKpaTHB BCe MpowsBeyqenua @; A; MW Mocse ZTOFO BHINOJHUMB BCe OCTAaJIbHbIet 
BOS3MOXKHbIe COKpallleHuA. Herpyquo BuyeTb, TO OOulee uncO MepBHUHDIX| 
COKpalleHHH Ha [ByXx NOCeMHUX sTanax He Some nN, oTky a Ey <(N, — 1)-+-. 2 
+...+(Na—1)+n2=N—1. Ecam mnpa stom npogyxr P mpocroti, To 
COKpalleHHA U3 (0,),...,(5,) MOXKHO CYHTAaTbh MpocTbIMH 0 MH LYKTHBHOMY} 
TipeAMOJIOHKeHHIO, A OCTAJIbHbIe TPOCTbl, TaK KaK BO3MO2%XHbI WU B Camom P.| 

Jlem™Ma 3. //ycmo P — npocmoti npodyxm N 6asucnolx gakmopoe epynnet 


G, u 1(P)=1. Ecau N>3, mo L> 242; ecau ce N=2, mo > 24%, 


al 


\) 


* 
YrpepxeHne a) CoBnagaeT c yacThio Teopembl A u3 (18), 3ametum, uTO yTBep»k .eHne 
6), He OTMeueHHOe B paGoTe (18), thakTHYecKH HEOOXOAUMO H JIA NOJYYeHHA €€ OCHOBHO- 
rO pe3yJibTata. 
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JlokasatTeaperBo. Ecau W —6a3ucnoe caozo rpynubt G, (coKpatitex- 
HOe BHyTpeHHe M BHelHe), TO A= 1(W) > 2"+1_ Jlelicrsutemuo, ecru W, = 
=W'.x* w W,>x*-W’ — unkauposku W, To npn cokpamenuu WW, dun- 
a W, umm W, ymMensmaerca ua 1, OTKy a) < 0 7 24. ae. at, 
Hasiee, B CHJIy JIeMMbI 2 MOX%KHO cuNTaTb, YTO uNcNO E coKpaujeHui Mexy 
akTopaMH He Oovbule 3N —p—2. Paccmorpum 4 cayuaa: 

1) N >5. IIpumenaa stemmy | u nosm3yacb ee o6o3HayeHUAMU, uMeeM 
4S 2" >4 (1 <i <p), rp > 1, ormsyna p<PY/(E—NI+- 1< P(N —1)) + 1, 
gece */,(N- 1) tence, To p<?/,(N—1). MTostomy N—pi(N— 
— 3/,(N — 1)] > 2, LSS (PGR ITT AER) Sop Dp 
2" T1(N — n) > 2772, 

) 62) N=4. Umeem E<3-4—2= 10. Tostomy p> 2. (Ouesnguo, ecm 
3ij — 4HCJIO COKpallleHHH, B KOTOpbIX yuacTByeT dbaktop W;, To s,--... 
--- +Snv = 2E. Honpu p <2 no Kpalinet Mepe Tpu cbakTopa coKpaTHsuch Obl 
OJHOCTbIO HM KarKAbI H3 HAX yuacTBOBas Obl He MeHee vem B QPt1+- 1 >9 
POKpailleHuAX, OTKyJa S; + So -+ 83 > 27 > 2E.) Orcona E<3-4—2—2 = 8, 
mo flaeT p< 2 ul >d,+hy > 2742, 

| 3) N=3. Umeem E<3-3—2=7. Ilostomy p>3 (ecau Obl ofMH U3 
pakropop uucue3, OH yuacTBOBal Obl GOosee uem B 2*+1>8  coxpallenuax), 
prkywa E<4, p<l, 1 > +h > 272, 

4) N = 2. PaccyxeHua, avaorvuuble npexpizyuium, faior E<2, wo ue- 
OcpeyicCTBeHHO HeTpyHO BugeTb, uToO E< 1. Econ E =O, To l=), +2,> 
> 2°72, Eom E=1 why < 272, tou Ag < 2772, wv KaxKAbIM cbaKTOp MOxKeT 
KOPOTHTLCA pasBe WHWb Ha 1, Tak uTol >i +2,—2>2772, Econ me 


E=1 nw ryy>2"2, to l> (+d) (I— 1/224) > 202, 


BepHemes K caoBy Cy. OHO JouKHO MomyyaTeca MpocrohH KomnosuiHen N 
Sa3HCcHbIx (akTOpoB; mo wemmMe 3 N <2. [lokaxkemM, TO 3TO HEBO3MO>KHO. 
1) MN =1. Torna 2°t1< 1(Ca), orxyga 1(Ba)>2°+1>5. Ho By=— 
Tpesok A,, mosTOMy C, MMeeT MHTepBa Bua az’ Aa ay aji. ay, rae 
ectb Onnu 1 wep = +1, T. ec. C, OW. ak a, a at, &% -C®. Coctapum 
Tp WukmMpoBKu C,: C’, C”, C’”, HauMHaloulHeca COOTBETCTBEHHO CQ;’, Ajii« , ae: 
Jlerko BUjeTb, UTO MPH &—& B TpousBemenuun C’C’”’ u mp & = —& B 
a C” npovcxoAuNT mpocroe cokpallieHve, YykOpayMBatlollee OMMH U3 COMHOKH- 
Tele Ha 2, 4TO HeBO3MOXHO, TaK KaK Qi D052 (Qtek a 0 DOr a OL (Cas 
| 2) N=2. Ilycts Wy, W,—paxtoppst C,. Mo semme 3 1(C,) > 2"*?, 
orkyna 1(C,) = 2°42. Tlostomy 1(B,) = 2°41, tr. e. Ba An. SHauuT: a) aM- 
im A,=W,-W,; 6) au60 A,~W,-W,-W,, rae W,, W,— uureppasi 
W, 1 W,—nureppan W>. B cayyae 6) 1(W,)>2%1—2>4; B culyuae 
eel (W,)>4 naw 1(W,)>4, ecm n>2 um econ n=2u 1(W,)— 
4+ 1(W,). Bo Bpcex 3THX CyIyYadX MOKHO IIPHMeHHTb K COOTBETCTBYIOULeMY 
paxTopy Takoe xe paccyxKJeHHe, Tak uph N=1 (mom3yacb TeM, uTO 
(Wy), 1(W2) <2", Kak BHZHO H3 WOKasaTeJbCTBa JICMMbI 3, cayyan 4). 
Octaetca cuyyat n= 2, A,= Wa Wes L(W;) = 1(W,). MockomKy A, = 
Sa,1 a, ad, * a; *a)a,a,, uMeem Wy a, '% aa, Wye a, AM, 
ae Ws a as ayay®- Wy, War Wa alay ay a}.~ Wy. 

Ecam paspesatb W, Mexay a u a U BCTaBMTb UMKJIMPOBKYy W,., HauH~ 
{alOULYIOCH C Qo, B HOMYYeHHOM MIpo@yKTe MpousoufeT NpocToe coKpalljeHHe, 
yKopauuBalollee OHH H3 (paKTOpoB Ha 2, YTO HEBO3MOXKHO. 


Vuctutyt mMatTemMaTuku CuOupcKoro oTjemeHua TloctymH10 
Akayemuu HaykK CCCP 9 X 1958 
LIUTMPOBAHHAS JIATEPATYPA 


1B. A. TaptakoscKk4u it, a) Matem. cOopH., 25 (67), 1, 3 (1949); 6) 25 (67), 2, 251 
1949); sn) 3B. AH CCCP, cep. matem., 18, Ne 6, 483 (1949). 
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Jloknayp AkaweMun Hayk 
1959. Tom 125, Ne 5 


JI. A. FYCAPOB 


O 3AQAUE KOI JIA HEKOTOPbIX CHCTEM JIMHEMHbIX 
YPABHEHHH C 4YACTHbIMH MPOM3SBOJHbIMM 


(ITpedcmaeneno axademuxom H. I. Ilempoecxum 30 XII 1958) 


PaccmMoTpHM cHucTeMy 


a P (trae )u + F(t x) =0, (1) 
re w(t) x) Hay (Eee) oe Pa, Pe) ep tee ge crea oe 


HO Ns OS Bn} OO ee COTES TD MIN SENT Pe ee 
MaTpHlla W3 Mm CTpOK HM Mm CTOJIOWOB, IIEMCHTAMH KOTOPO! SABJIAIOTCA JIMHeL- 
Hble OMepaTOpbl pa3JIMYHbIX NOPAAKOB M0 IlepeMeHHbIM X, C KOMIIJICKCHbIMH KO3(p- 
(PHUMeHTaMH, HelpepbiIBHO 3aBucautuMH oT ¢. IIpennonoxwKuM, 4YTO MaKCHMAaJIb-) 
HbIM MOpAOK ONepaTOpoB ¢ YETHbIM; 


Uso) ae (Ny a Aiea CV ees ee Con (2 


u(x) u f(t, x) —HenpepbIBHble WH OrpaHHueHHble KOMIVIeKCHbIe (byHKuMN ¢t 
X WM WMeIOT HellpepbIBHble MpOW3BOHbIe MO pa3/IMUHbIM KOMOHHAILMAM X, JG 
nopaaka (2n + 1)v; cmbical vy OyqeT BbICHeH B JaJIbHelimeM. 

Hanuuiem cucTteMy OObIKHOBeHHBIX ypaBHeHHli 


a = P(t, (ia)) 2, (3) 


& = {04,..+,An},— OO <a,-<— +o, i= V—1, v= {d,,..., Um}, coorsers 
CTBYIOULY!O CucTeMe (1). 


PyHaMeHTabHy!0 CUCTeMy pellleHuit (3) O603HauuM Yepes vj (t, £), 


~ 


one, 4) SOP Sipw Vag) OA) =H 1), St SP tee 


IIpu HeKOTOPHIX JONOJHUTeJIbHBIX OrTpaHHyeHHAX Ha KOS(PPHUMeHTHI cucTe- 


bl (1) byHKUMH 0; Gy2yT yyoBleTBopaTb ycnosuio A VW. TL. Terpos- 
cKoro (+) 


n "lp 
SNCS i leet ete "Mi ra any OAR REN Ya jee Be = ( Sas] »C=const. (Aj 
k= 
3 (A) Oyqet cnegqopatb, uro sagaya Kom (1), (2) mocrapnena paBuo- 
MePHO KOppeKTHO Ha oTpesKe fo <?¢t<T B kslacce OrpaHWueHHbIx (pyHK- 
Wu. 
IIpeqctasum marpuuy P(t, (ix)) B Bue CyMMbI Tpex KBagpaTHDIX MaTpHIL, | 
m-ro TlopayKa 


P (Z, (ia)) = P(t, (ia)) + P—*) (t, (ia)) -+ P(E, (ia)). 


OueMentamu Matpuu P) uw P° sBasiorca MHOroUeHEI, OAHOpOHbIe OTHO- 
CHTCJIbHO (i%), CTeIeHH COOTBETCTBeHHO o HM HyvieBOli, a MaTpuiEl P(s—*) — 
MHOPOWIeCHbI cTeleHH ¢ —t, LCt<co—l, 
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Hasopem xapakTepuctuyeckuM Jit CHCTeMbI (1) ypapnenne 


det [P° (t, (ix«)) — Ed] = 0. (4) 

IIpeqnoox*xuM, uTo: 

a) TIP BCeX 0%,...,%, JA KOTOpbIxX a = 1, nw Bcex ty <t<T, 3a 
CKJNOYCHHEM HEKOTOPbIX 1), f9,...,¢, U3 OTpesKa [ty, T], KOpHH (4) umetor 
TPHUaTeJIbHy!O BellleCTBeHHY1O uacTh; 

_ ©) pu sHauenuax ¢,, fo,...,¢, BellecTBeHHaa uacTb KopHel (4) paBna 
YuO; 
| B) B TouKax ¢,,...,¢, MpoM3BogHbIe yeTHOrO mlopiyka 2s oT Koacppulnen- 


oB P°(t,(ix)) HenpepbIBHbI, a TMpow3BoqHbIe Hu3IINXx MOpAAKOB, paBHbl 
yuo. 


Tlonoxus B (3) 0; = 0; a", Nomyuum cucTemy: 


nee. (ay >) Ss afters (By. ae eee a (5) 


Ls a Rn) (t) Bale : ea mares Shu d, Oy, - shee 
Ry 2 a” . : 


Ke |hij|<(H upu a” >a) >0; H — noctosuuas; 2 o3sHayaeT CYMMUpoBa- 
: 3 


we m0 Tem ky, mia KoTopbix 2) ks =:0,. >, — CYMMNpoBaHHe 10 Tem kg, 
oi 


Is Koroppix 0< Sks<s; vj >> 0. B oxpectuocru t =t,, |t—tp|< 8, 
=1,2...,p, mpeo6pasyem (5) K BHy: 


Sie ryeDh} 3 allt (ty, Bee ZB) + (6) 


DP af -» kn) Oy an + aS, (? t= ty ia ae 
ahs as 2. c. Cees =| G1, ig 


(Rivesg Rp) a 
S) oi aes a , 
L ks 2 aoe. (¢—t))| 0; ts >) it Oy cen Oe 


(Sp? a ra 


JIeCb Dis) — s-si IIpoOwsBoynad 10 ¢t; 0,7; (t) — oO Mauioe. 

O6osHayHM Yepe3s  MHOMKECTBO TOUEK {04/%",..., n/a}, a >a >0, 
CesaeM JONOJHUTEIbHbIe TpenMoowKeHnA: ; 

T) Qa KaxKonw TOUKH Q(%/a,...,%,/%) H3 uw HalmeTcA takand oKpec- 
ioctb A, B KOTOpOH cyllecTByeT Heoco60e mpeodpa3s0BaHue 


~ a a 
A IRE aie ot) wy (7) 


ollpelemutTeseM, 0 MoLymo O6mbuuM a>>0, rae Cj HeMpepbiBHb! m0 


Ja*,...,%,/a", KOTOPOe NpHBOAMT cucTeMy 
o) (hayes. On Bien lice 8 
GMa ee) a ot ice aad || (8) 
at j=1 ky 1 
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K BUY 


dw 
a = (HY de We, ({ 
he — KOpHH (4) upu t = ftp; 
Jl) KOpHH ypaBHeHna | 
4 a a 
det 1,2) Go Di? ay; (4 grees te | aE eye (1 


MMCIOT OTPHUATCJbHY!O BeUL€CTBEHHYIO UACTb, He MpeBOCXOMALLYIO — 6p, 5) > | 
| 


an } Ss | 
e) Biten Be) (1, ay Gt) = Ott) | 
Cyejiaem mpeoOpasopanne (7); Torga cucrema (6) mpumeT Buy 
dw . : of BE oy Gy\ , 7 E— ty) El 
Fr = (#7) he We + (*)2(t — tp)? 2 ay ( to ee (a 
iY ( Ay a ‘ 
b Caan m 
Pe ta. a es 
| AbnOets shee BCA 1} 
l (¢ a f)** a YR Wj ae 2 hij ( Hy om )w; ( 
[looxxuB 
We = Zpexp [(a')* hy (t —?,)], (14 
mlouly4uHM BMecTo (11) 
Ewes a On On; Ut —tp)"*] 
GE to) ES) ap (ty pees 
dt ( ) ( p) es kj ( a a (t __ i 
= Oy: On m 
by (ate a) ees 
= ae hpi on ay, »%n) Zz 1 
2 (at) Gani 2 hag ie { 
B (13) kopyu ypaBHenus 
a a a, : 
det { | a (, 2,...,4)|—mb=o (144 


‘cOBNaaioT pH ¢ = tp C KOpHAMH ypaBHeHus (10), cleqoBaTebHO, UMeIOT OTPHUal 
TCJIbHYIO BeICCTBEHHY!O YaCTb, HE NpeBOCXOMAMLyIO — 6; jAg;|< B upu a* 


“sh ~~ a 
> % >0; B—noctosnnaa; 6, (2, ct sansiies a = O|[(t — tp)*5]. 
ie ant 
SadukcupyeM HeKOTOpyIo TouKy Q, ae shay se B A. Tora, cuet 


mya MetoguKxe V1. I’. Terpozcxoro (1), MoxHO mo0Ka3aTb, YTO HalimeTca TaKas 
oKpecTHocTb A, ToukH Q,(A,C A), TaKkoe uucn0 a >1 u cTomb Mawoé 
56> 0, uro Aa Beex Touek us A, up |t—tp|<6 u a >a 6yyer BEMON 
HATbCAH HePaBeHCTBO 


> loi (t, tp —8) P< Myexp[ — 8) (0°) tol Si [wy (tp —8, tp — 8) 2. (15 
it 1 
4 


Sech Xp = ers ‘[(é — tp)*s+4 + (8)28+1], M, — nocrosunas. 
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B culy Toro, ro onpeesutTelb mpeo6pa 
: 30BaHHA (7 Ib 
+5) nowyuum DE@ep (7) Oomiie a> 0, ua 


21 121(t fy —3) P< Mz exp (— 8 CPt) WF le—btp—Hfs (16) 
= f=1 
fz — nocrosHnas. 


Ha tex yuacrkax u3menenua ft, to < t<toyi, Te cuctema (1) npocto 
apaOoymuecKkaa, cipaseywmBpl ouenxu VM. YL. Tlerposcxoro (4) 


m 
> | 0; (t, Leas CoG Bo of On) P< 
i j=1 
S Mo pa | Uj onde Ay, ++ 6, On) P exp [= Se (t = tes) ol; (17) 


i 


ecb 6, — HEKOTOPbIe NOJIOKUTeEMbHbIe HOCTOAHHBIe. 
Miz uepapeucts (16) u (17) Haiigem, uro wa mo6om orpeske 1<L<T, 
ef oT B A, ciipaBeluBpa omeHKa 


m1 


a |v; (¢, ¢, O,.. «, n) |? SS M; > | 0; (¢, ee sam 5 On) i2exp {R}, (18) 


j=1 j=1 


e M;—mocrosnuas, a R oveBHHHiIM oO6pa3s0M MouyyaeTca CyMMHpOBaHHeM 
IparKeHHH, CTOAUIMX TNO, 3HakKOM exp B (16) u (17) (wm ux yacrTeli). Tak 


aK Uf = 07 (a)? nv; (t,t) = 8; (8; = 1, 8 = O npn 1), To ua (18) nonyaum 
| of (2, aay. - An) | <C exp {t, r= CONST: (19) 


TH OMUeHKM CieaHbl pH & > ->0, HO OHM CipaBeAMBbI Mpu BCeX ao C 
OBO, ObiTb MO2KeT, KOHCTAHTOLi, TaK KaK pH &® Co» |v#| orpaHwuenbl. 
_ MuoxectBo pv 8AMKHYTO, MO3TOMY €fO MOKHO TOKPbITb KOHeYHOH CH- 
Temoli oKpectuoctet A,. CyregxopatesbHo, omenku Bua (19) Gyayr uMeTb 
ecTO Ha BceM yp, peleHua (3’) OylyT yoBNeTBOpATb ycmoBuam (A) 
I. [. Tlerpopexoro u 3agqaua Kouwm (1), (2) mocraBiena paBHomepHo KOp- 
e€KTHO B KJlacce OrpaHWueHHblx PyHKUMH. 

Sameuanne 1. Ycmnopue B) MOKHO 3aMeHHTb CJIeELYIOUMM: B’) B TOUKaX 


' 


,.--,fo MpOM3BO_Hble cMpaBa HekKOTOporO MopsyKa Ss, OT KOSPPHUHeHTOB 
s(t, (ix)) HeMpepbIBHBI clipaBa, a MpOM3BOAHbIe HU3WMX NOPAAKOB paBHbl 
yuo. 


Jia mpov3sBoqHblxX cyIeBa B 9THX TOUKaX YCJIOBHE B) OM KHO NPM STOM 
CTaTbCA IpexXHMM, a ycJIOBHe A) LOMKHO (OPMYJMpOBaTbcA OTebHO [IA 
POH3BOJHbIX clipaBa HM CJleBa. 

3ameuauHue 2. H3 ouenku (19) c nomowpwo pesymptaTos (*), §§ 7—9 
erKO TloulyuaeTcA, uTO OMHOPOAHaA cucTema, COOTBeTCTBYyIOWlaA cucTeme (1), 
eryipHa (onpewetenve peryJiapHocTu cM. B (*)), CleMoBaTeJbHO, st Hee 
MpaBeWIMBbI PeSyJbTATLI, OKASaHHble B CTaTbe (*). 


MockoscKult TocyapCTBeHHbIM YHHBepcuTer Hocrynmsio 
um. M. B. Jlomonocosa 25 XII 1958 
UMTHPOBAHHAS JIMTEPATYPA 
iy. T. Herposckul, Bor. My, 1, s. 7 (1988) 7 UM. M. Teabpdang, 
eer 31 (OB; O6o6menHbIe (dpyuHkynH, B. 2, 1908. $Y. M. Teapodang, 


| E. Uluaoes, Yen. matem. wayK, 8, B. 6 (1953). *A.T. KoctTioveuko, IPS Wee Ub re 
OB, Ycn. Matem. HayK, 9, B. 3 (1904). 
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Jloxuagn Akagemun nayKk CCCP . 
1959. Tom 125, N 5 


E. M. HOJDKEHKO 


NOCTPOEHHE HA HHIE HE MJIOTHOM KOHTHHY YME 
HUE HE JH®®EPEHLMPYEMOH ®YHKUMH, 
PA3JIAPAIOWJENCA B PA, NO PAWMOHAJIBHbDIM ®YHKUHAM 


(ITpedcmaenexo axademuxom A. H. Koamoeopoesim 121 1959) 


Ecuu KommulekcHand dyHKuua f(z) Ha 3aMKHyTOM MHOxecTBe K c s11060 
TOUHOCTbIO MOKET ObITb PABHOMEPHO MPHONMKeHA aHaNUTMYeCKUMK CPyYHKUAAL 
MH, TO BO BCAKOM BHYTpeHHeH TouKe K cbyHKuna f(z) HeoOxo2uMo Auddepenw, 
pyema (MoHoreHHa). Panee cuutamocb (cm. (1), crp. 51—52), uro Taku 
dyuKkunu f(z) O6s3aHbI HMeTb MpoOH3BOHyIO 0 MHOxwecTBy K He TOJIbKE 
B OObBINHbIX BHYTPe€HHHX TOUKAX, HO H BO BCAKOH ToOUKe, BOMH3H KO} 
TOPpOH pacCMaTPHBaeMOe MHO*KeCTBO B KaKOM-TO CMBICJIe JOCTaTOUHO mac 
CHBHO; B YaCTHOCTH, CUHTAJIOCb, YTO CYIECTBYIOT KJIaCCbl HHPe He MOTHBIM) 
KOHTHHYYMOB K,Ha KOTOpPbIX TakHe 7 (Z) NMoYTH  BCIOAY udxpepenuupyes 
MbI. B HeKOTOpbIx paOoTax ((*), TeopeMa 3) BbICKa3bIBaJIMCb JOCTATOUHBIe yc 
BUA, HaJIOXKeHHbIe Ha KOHTHHYYM K, uToOn! f(z) Oblwia NOUTH BCIOLy m pas Aud 
cbepenunpyema no K. B sto 3aMerKe oKa3blBaeTCA TeopeMa, M3 KOTOPOH ce 
WyeT OWwWHOOuUHOCTh YMOMAHYTHIX BbIWe YyTBepxKeHHH. 

Teopema. Haamb6om nuede He NANOMHOM HA KOMNACKCHOLL NAOCKOCMU KOK 
muxyyme K moocro onpedeaumb (Kenpepwienyto) dbynKyuto f(z) co céoticmeamu 
1) f(z) pasnaeaemca 6 pasHomepHo cxodatutica Ha K pad no payuonaronoim (ynk- 
yusm, 2) f(z) He Oudbqepenyuupyema no K nu 6 OOHOlL mouke zEK. 

J\na mpocrotst Oyfem cuntaTb K siexkalluM BHYTPpH e€AMHHUHOFO KBajlparas 
Da a eoRez<l hi Oem 1). 

JiemmMa 1. Kakoeo Oot Hu OblAO HAaMYpaAeHoe 4wuCcAO n, cYytuWecmeyem4 
cucmema omKpolmolx KpY206 ony (p= 1,2,...,p(n) <3") Cc yeHmpamu,\ 
coomeemcméeHHO, 6 MOUKAX QAnp maka, mo: 1) KpYyeu opp He codepocam) 
mowek K; 2) epanuya Kastd020 Kpy2a Gnp codepocum HeKOoMopylo tmouKy: 
Cap EK; 3) @C€ opp umerom odUuNaKoBole paduycoL R,<3-"; 4) Ona arboli 
mouku 26K wnatidemca py makoe, umo 3-3? < | Any,— Z| < 7-3" (omcwda) 
uus 3) umeem 2-3-" < |Cny, —2%)|<.8-3-"); 5) ecau p=-g, mo paccmoaxue} 
MEHCOY Snp U Sng HE menowe 2-3-"; 6) Kpyeu onp U omg npUu n==m ne} 
umerom obwux moueK. 

JIemMa 2. Jaa qgynaxyuu o(z)=1+ ee ee ee 208 | 

YAY (2R + r—d) z—b * e| 
0<([C—bf[=d<r<R=(C—a|l, b=C—d(C—a)/R, cnpasedauer co- 
omnowenus: 1) npu z€ {z:|z—a|>R} | 


1<1@I<1 + ap Poe = 40: 


2) npu z€ {z:|z—a|>R; |jz—b(>7 


I<l[¢@|<1+>——. 
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Una QokaszateJberBa eMMbl yOOHO paccmotpeTb mpeo6pasoBanne 


z—b 
z+¢—2a ° 
llocrpoenue hyuxuun f(z). Suxcupyem gaa’ KaxKgoro n_ cH- 
2MY KPyrOB opp, YNOMAHYTyIO B JIeMMe 1, uw momo%KMM * 


(i —— 


co p(n) 


E= f\ a CSh 5. (1) 


n=1 p=1 


tepuyqHo, E > K. Paccmorpym mocaeqopatembuoctTh dyHKIWMi 


re Zio | 2a 
i — np n n 
do (z) Ky ae (Z) 1+ ead rea ae C ’ (2) 
(AG, 5 at Ht 1,2). ay (11); 


2 Ra, Qnp, Snp—ducna, ynoMaHyTble B wemMe 1, a UMCHa rnp, dnp, Onp 
DeEMeIAIOTCH CJIELYIOULM OOpa3om. 


-—O6o3HauuM 
4 ie p(n—1) 


fo (2) = (I TL bree @)II IT do (3) 
m=1 gq=1 
Mig ae { | oe CAN Re (4) 


Ta fpp ONPeNeJIHeTCH PaBeCHCTBOM 
Tnp = Repo Mrp- (5) 


dnp HAXOMMTCH W3 ypaBHeHus 


2k, ey ee shone tis (6) 
ha OAS SE Does dnp)? 2Rp me Tnp dnp 3” 
1 yciopun ** 
0< dnp <Cnp (Trp < oA). (7) 
Jlasee 
dnp , 
Onp = Sap — ripe (Cnp — np) (Onp © Snp)- (7’) 
n 
| Tlo102«uM 
. p(n) 

ml Yap (2 (8) 
iJ emMa_ 3. Kakoea Oot Hu hae cmpoeo eospacmarmwasn nocaedoea- 
MHOC HAMYPAAGHOIX CCA {Ny, No,...,Mk,...} = %, OecKoNedHoe Npous- 
eHue 

IT Sn @ (8') 
k=1 
-E cxodumca abcoaromno u pasHomepHo, Mm. e. 
Cc 
fa (2) = [[ Sn, @) (8") 
k=1 


* Co, o603HataeT, Kak OObIYHO, AONOMHEHHE K 6, B KOMILN€KCHOH MJIOCKOCTH. 

i 

("* Taxoe dnp cyulecTByeT, H60 sleBad yacTb (6) HempepbiBHa no dnp Ha (0, tap] o6pa- 
TCA B HYJb MpH d,, =F, MW CTPeMATCH K 6eckoneynocTH mpH d,, > 0+. 

2s ST % 


Henpepoliena Ha E u moocem Oolmb pasaoz#eHa 6 PAabHOMePHO CxOO AUS 
Ha E> K pad payuonaronolx Opobet. | 
Jloka3atTembcrTsBo. Ha: ocHopaHnu pespiyulero HMeeM OleHKY 


NSH (z) | Viet eT (GEE SAK We a1; aye ey: 


Orciofa nmoutyyaeM OleHKy WIA OCTaTKa L™ 6eckoneuHoro npousBe nent 
(8) (z€£): 


= 1? <exp | att ca. I< 
=m-+]1 


1 
SEP loge fer at 


[epeSith ees 


k=m-+1 


ie 
1<Ln <1 1+-5 Qerlt (1) 
D, 3m 30m, 
yTO M JOKa3bIBaeT JIeMMY 3. 
IIpu m=O umeem 
< fa (2)| < exp (72+ "he) < "Vs. (1 


Jlemma 4. Pynkyus f(z) (cm. aemmy 3) ne Ouddeperyupyema no MH 
acecmey K Hu @ oONOU mouKe ZEK. 
Tloka3atTeapceTsBo. Ilyctb 2 — Npou3sBoubHad PUKCHpOBaHHas TouKa | 
[lo CBOHCTBY 4) (emma 1) CHCTEMbI KPYyrOB spp IPH KaKAOM HaTypaJibHe 
Mm Haliyetca Touka C,,.»,€K Takaa, 4To 


25.35 <| Zo —— Sn py |e On (i 


Tak Kak C,,,r. HAXOAMTCA BHYTPH Sn?) 2 |Onmpy— Z| = Samp, (CM. (7’)), 20 4 
BHe 9TOrO Kpyra Hu K cBxA3HO, TO Ha rpaHUlle 6,,,, HalieTCA TOUKA %n,,p, E 
Tease 


Nn mPo e iG | Orin Pa Sr NnmPo | a, Trams? | Crt mPa — Nn mPo I< 25 nm» =a (3° "™),) 


OueHHM pa3HOCTb 
T iim = | ie (Cn po) | age | ie (“NnmPo) © 


Tlomo0*xus Cnr, = 5, Nn»p, = 1, UMeem (cm. (10), (11)) 


Tre = 11 [Sm (©l- IL [Su O@l—TL| Small. TE 1S l> 
k=1 k=m-+1 a k=m+1 
> Se iG = Se < a 4 fe — 
> TL 1S @1—TL|Sx.@01- [1 +3 Se 4 0(<-)|> 
9 A 4 il 
SVS stich (§ 
Ge ry) ye Ne ML v ( I ; 


rye 
m 


V= it | Srp (¢) | a II | Sng (7) |. 


k=] 


aes BUJeTb, IPHHAB BO BHHMAHHe NYHKTBI 5) 6) nemmur 1, uro m06bI 
Ape TouKM G& uy € K MO*KHO COeHHUTD KpUBO!, Npwvajviekamen E, ume 
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eit WIWHYy He O6sbuyI0, vem 7|€—y|, cocroamel us ToueK oTpesKa [C 
) Ay? rpaHu 6,,). Tlostomy (cm. (3), Le (5) u (13)) : aa 
0< | | Pt Po-1 (¢) | ‘Tat | Fim Pot (7) | | < | lipped (C) ree. F rtm Pol (7) < 
2x R, 
< My 5,8 2tn < * = 0 ( : ), 


34m 3m 


'V ouennsaerca caepyiouyum o6pasom (cm. JiemMy 2 w (13)): 
| P(A) 
V= | F rt Po (C) | ; | Pim po (6) | iii | Prim po(S) | a 


P=Pot1 
P(N) 


Prin po (7) | II | Papo) | > 


P=po+1 


) | Peman (6) | 


= |Frpe—t OD] * 


1 
Nm 


> [ Fram pe—1 (N) | ++ 0 ( 
P(Nm) 


—|Frmpo—r (1) 1° 1am (a)! TT (1 +p) > 


—d 
p=p,+1 Nm Po NimPo 


> Fomrom1 (7 [11 Pames(6)1—| Pages I + 0 (—) 


| Tak Kak | Pimp (7) | = lu Pim Pe (7) | ae | Pri Po (m) | > 3%m (cM. JIEMMY 2, 
)) w (13)), To, oKOHYaTebHO, MMeemM: 


[fella ay ca + ° (sx) (15) 


3 


am 
JlerkO NO0Ka3aTb, UTO eC KOMMVIeKcHad (yHKUMA ¢~(z) B TOUKe 2) MHO- 
ecTtsa K wMeeT TponsBojHyioO To MHoxecTBy K, € u 7 upHHaqexat K, 
>Z u|C—y|=o0(/S—z|), To |¢(S)|—|¢e(y)|=o(/€—2z|). Npanamas 
fO BO BHHMaHHe, 3sakOuaem U3 (12), (13) u (15), uTO B TOUKe 2 PyHKUMA 
.(Z) He Auddepenuupyema mo MHoxectTBy K. 

Kak cuieqcTBHe sieMM 3 4 4 Nonyuaem ccbopMysmMpoBaHHy!0 B Haase 3a- 
eTKH Teopemy. 

SameuauHne 1. Teopema octaetca cipapeyiuBol, ecu K — mpon3- 
OJbHOe HHTe He MJOTHOe Ha KOMMVJICKCHOH MJIOCKOCTH MHO>KECTBO. 
Tipu 9sToM cyleqyeT TOMbKO 3aMeTHTb, TO NOHATHE MNpov3sBo,HOt 
9TOM CJIyyae MMeeT CMBICJ JIMILb B TpeseswbHOH Touke MHOx«KeCTBAa. JloKa3a- 
eec7bO sToro wosyyaeTcA WeHOH He3HaYHTebHOTO yCJIOX%KHeEHHA BbIOOpa 
HC€JI ‘np MPH NOCTpoeHHu yHKUHH dnp (Z). 
 Sameuauue 2. Ilyct K=[0,1]. Bepsx nocneqopatembuocTb % Jo- 
TaTOUHO ObicTpo BospactaroljeH, nosyyumM Ha [0,1] Hurge He Anpepenin- 
yemylo cdbyHkunio f(x), NpHOnmxaemylO pallMCHaJIbHbIMM CO cKOpoctblo 1/n. 

3BameuauHne 38. MoxHo HasoxKuTb Ha KOHTHHYYM K ycJIOBMA, Ip BBI- 
OJIHCHHM KOTOPbIX paBHOMepHbIi Ha K npeyes palwouaJbHblx (PyHKUMH Meet 
OuTH Be3e Ha K acuMMToTHuecKHe Mpon3BOfHble LO m-ro MopsyKka, IpHyem 
3 paBHOMepHo cxoquMocTH Ha K palinoHambHblx cbyHkuul fn (Z) kK f(z) cale- 
yeT CXOJMMOCTb noyTH Bese Ha K mponsBofHblx fy (Z) BO m-ro MopayKa 
KJIOUMTeJIbHO K COOTBETCTBYIOINMM ACHMMTOTHYeECKHM TIpOHSBOJHBIM f (Z). 

3ameuaune 4. V3 joka3aTembcTBa TeOpeMbI cuJleqyeT, 4TO OObiuHaA 
ucpdepenttupyemocTb f(z) B Kakux-sM60 ToUKax K, OTJIMUHBIX OT BHYTpeH- 
MX, He SABUIAeTCH HeCOXOJMMBIM ycJOBHeM Ja Toro, uT0Onl f(z) paBHO- 
epHo npu6muxKaslacb Ha K pallMoHa/bHEIMM (yHKIMAMH. 


MockosckHii rocyapCTBeHHbIli YyHHBePCHTeT Ilocrynuso0 
um. M. B. JlomoHocosa 8 I 1959 


UMTUPOBAHHAA JIMTEPATYPA 


1C,H. Mepreasu, Yen. matem. Hayk, 7, B. 2 (48) (1952). > A. Cemesues, 
AH, 108, Ne 4 (1956). 
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Jloxnayp Akagemunu nayr CCCP 
1959. Tom 125, Ni 5 


MATEMATHK® 
H. H. MEAMAH | 


K TEOPHH ®YHKIMHM KJIACCOB HB U B 


(ITpedcmaeneno axademuxom JI. C. Ilonmpaeunoim 26 XII 1958) 


1°. Tlyeth w(z) wu f(z) — Be jomycTuMpie* B HekoTopok o6ulactu & (aah 


~~ 


©) dynkunu. PaccmorpumM cemeiicrBo jonycrumpix dynKuni w (z) — ¢f (ij 
C KOMMsIeKCHbIM mapamerpom ft. O6o3Hayum uepes T o6pa3 rpaHuun & (ce 


oTBeTCcTBeHHO @) B ¢-nmocKocTH Mpu MpecGpasoBannu ¢t = w(z): f(z), a yepe 
T — 3amplkanne. MHOxecTBa T. Paccy>KqeHHA, aHayOrMuHble H3J10xKeHHbIM 


MoHorpaduu (7) (crp. 248 wu qamuie), AoKa3bipaioT, uTO T pa3sOuBaeT MI 
KocTb ¢ Ha Takve oOmactH D, uTo ia Bcex ¢, Jle>Kallux B OJHOH U Ta 
*e oOacTH D MM OTJIMYHbIX OT ACHMIITOTHYeCKUX 3HayeHHH yHKILY 
o(z):f(z) BG (COOTBeETCTBeHHO B @) mdynxunn w(z)—?tf(z) uMmewrT B 
actu © (coorpercTBeHHo ) ofHO HM TO x*e 4YNCIO HyseH. Jia HCKMOUNTe Eh 
HbIX 3HaueHHH ¢, paBHbIX aCHMIITOTHYeCKHM 34a4ueHHAM (py HKUe 
(2): f(z), HekoTopble HyJIM TepsxIoTcA HM «yXxoaT Ha OecKoHeyHOCTD». Eca 
mepeceyeuve o6sacTH Gc oKpecTHOCTbIO TOUKH Z = co pa30MBaeTca Ha Rk Ofna 
CBA3HbIX OOslacTeH HM XOTA Obl JIA TpeX 3HaYeHHH Mapametpa t dyHKu 
w (z) — tf (z) umerot B © KoneuHoe uncyIO Hye, TO 4MCIO acHMMTOTHYeCKHE 
3HayeHui w(z): f(z) B G ue Gonee k. 
Ecam Byoub rpanuup G (8) |f(z)|<lo@(z)|, To egqunuuHellt Kpy) 
|¢|<1 wWemuKoM slexKHT BHYTpH oOfHOH u3 oOnactre D. Ecau Kpome TOP 
M3BeCTHO, 4YTO pH p(zZ)—>oo (cM. (')) oTHOWeHHe |w(z):f(z)|>5>0, 7 
t=O He ABAAeTCH HCKNOUMTeMbHOH TOKO uM yHkiMa w(z)—¢tf(z) mpy 

\¢|< 1 umeer He Oovbue HysIeH, vem CyHKUMA w (2). 
) 


Teopema 1. ITycmb w(z) — d@yrkyua kaacca B é & (uau &), a f(z 
donycmuman 6 amoti oOaacmu dbyAKyUuA, BO0A® epanutyol o6aacmu | f (z)|<s 
<lo(z)| u npu ao6om q>O0 |f(z):o(z)|<1l+, If (zZ):@(z)|< 144 
npu p(z)>R(%). Toeda npu snbom |t|<1 dynxyua w(z)—if(z)EB 6 & 
ae @) u 4ucao nyse amott ynkyuu pasno aucay nyaeli ynKyu 
@ (2). | 
[1pumeuanne. B cuny Teopemp | u3 (1) ycnosne |f(z):m(z)!}<1+y 
mpa p(Z)>R(y) MOxHO samMeHHTb ycmoBuem |f (z):@(z)|< M.|e—#*@ 
mpu p(z) > Re(M:), z2€@, rge t(z) —nexoropaa dbyHkuuaA TNA, ompeyeneH 
Horo B (*). B qambHeHuux Teopemax Mbl Bcerfa OyeM yKa3biBaTb Govle 
rpyOoe ycJIOBMe, MOMHA, 4YTO KpHTepveM BbIMOHMMOCcTH STOrO rpy6oro ycu0 
BHA ABJIACTCA SHAYMTebHO OovIee LWMpOKOe ycoBue Teopemp! | u3 (4). 

TiojioxkuTesbHOe HanpaBseHve Ha rpaHuue © unyyuupyer nosoKUTembHOE 
HallpapyieHue Ha KpHBo 7. Wuyexc nepecesenus B HeKOTOpOH TouKe nepe 
ceueHHa KpuBoH I c Kpupolt T papen + 1, ecam B oKpecTHOcTH 9TOM TOUK 


Kpupaa I’ mepexoqur c mpasol cropoubl T Ha aesyio, un —1 B oOpaTHO 
caryyae. 


* Bee o603HayeHHA HM OMpemeseHuA Te xe, YTO HB pa6ote (}). 
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Ilycrb Kpupaa aE coeqMHAONlad TOUKH fy H ty, He COfepxKUT acuMMTO- 
MYCCKHX 3HaYeHHH yHkuMu (2): f(z); Torqa, ecm myHKuMn w(z) u f(z) 
onyctuMst B @ uw MpMHMMatoT B COOTBeTCTBYIOUIMX TOUKaX O6OHX OeperoB 
PaHHIb! CONPA*KeHHbIe 3HAYeCHHA, a TaKXKe B OCOGOM cylyyae (cM. (7)) cnpaBey- 
MBa: 

Teopema 2. Iycmb 6 v moukax nepeceuruua Oyeu T c T undexc nepe- 
MeHuA oMmpuyameneH, A 6 4 mMoUuKAX nononCuMeneH (v + 1 <-+ 00). Toeda 
pu usMmeHeHUuu napamempa 6dore Oyeu TI dynxyua w(z)—tf(z) mepsem v 
OpHel u npuocbpemaem \. KopHeli, a ynxyua w(z)—tf(z) mepnem . KOp- 
eu u npuobpemaem vy Kopneti. 
2°. Jina pasiMunblx TpwiowKeHul TeopHu BaxKHa caeLyIoulaa KOHCTPYKUHA, 
OsBONIAIOWad Mo dyHkuMH Kiacca HB B NomynsocKocTu cTrponTb dyHKunH 
maccop HB wu B Bw oOnactax tuna Gg. Iyctb y—Takaa cucTema OTKpbI- 
SIX HHTeEPBaJIOB BeleCTBeEHHOH OCH YY = (x”,, x44), Vi O steslie cas VO, 


ca > 0;¥ < 0, ecm x <0; v=0,ecam HY Xn < 0, uTo JonomHUTeNbHbIe 
pOMexyTKH OOpasyioTt B-cucTemy. OrnHocuTebHO dyHkiwH w(z) =u(z) + 
-iv(z) knacca HB Bp Imz>0 nmpeanosoxHM, 4uTO MHMMaaA KoMMOHeHTa 
\(z) vMeeT XoTA Obl lo OfHOMy HysiO x° B KaxKJOM MHTepBase y’ u u(x) 


TJM4HaA OT HYJIA B KOHIWaX WMHTeEPBaJIOB YY. MyHKILHIO 


( Shae (! ar ile ( Tales ee 


JA Y%° STY CPYHKUMIO HYXKHO 3aMeHHTb dyHKWuer V (z2—x°_) (2E—AX09 ) &: 


(z—x?)) MoxKHO Tak oOlpefeMTb, 4TO 3Ta yHKUMA BelllecTBeHHa H HO- 


OXUTeIbHA BOJIb BepXHHX OeperoB paspe30B 8B HM OTPHIaTesIbHa BOJIb HWXK- 
ux GOeperoB. BBefem cbyHKILHIo 


wy,a (2) = u(z) +i Ao(z) [] (2) = ulz) + i An, (2), A> 0. (1) 


v 


CxoyqMMocTb OecKOHeuHOrO MpoMsBefeHuA B CJlyuae, Kora YHCIO Npome- 
<YTKOB YY OecKOHeyHO, JerKO JOKa3bIBaeTcH. DYyHKUMA Wy,4(Z) accOWMUpo- 
ana (cm. (+)) ¢ o6macTbio Gz. O6osHayvm yncIo Hye PyHKUMM u(z) B OT- 
PbITOM T1poMexyTKe 7” uepes a”. MoxkHO nofcuHTaTb, ¥TO MHJeKcbI Sy H Soo 


YVHKUMH 4 (Z) PaBHbl >) a. Eesm dav < oo, TO M3 Teopembl 4 pa6orsl (*) 
v 


{OXKHO NOMYYIUTb, 4TO w,,4€B, nosTomy (cM. Teopemy 5” 3 (*)) HMeeT MecTO: 
- Teopema 3. Yucao nyse dynkyuu ,,4(Z) @ o6n2acmu B, paeHo 


a”. Heobdxodumoe u Oocmamounoe ycarosue npuxadsescnocmu yAKyuU 
’ 


,a(z) Kaaccy B 6 8, cocmoum e@ Hepaeencmee Mar < + oo. Heo6xodumoe 
v. 


 Oocmamounoe ycaoeue npuxadaencnocmu Kaaccy HB cocmoum 6 paeexcmee 
cex a” HY AIO. : 

Iipumeyanne 1. Ecau mony6eckoneynplt wHTeppal (— oo, X41) HJM 
%¥_1,-+ 00) SABAAeTCA YY -HHTeEpBaJIOM, TO COOTBETCTBYIOULMH  MHOXKUTECJIb 
| dyukunn v,(z) weet Bug V2—%41:(2—4%o) 4 V (@—X-1): (2 — Xp). 
skal B Soo OT TaKOrO HHTepBasia MO-MpexHeMy paBeH %, a BKJa B So pa- 
eH sIH60 a”, mu60 a’ — 1. 

TIpumeuanue 2. Ecam cbynkuna u(z) oOpaiilaetca B HyJib B KOUMax 


POME2KYTKOB {™',..., 7’*, TO TeOpeMa 3 ocTaeTcaA B CHJie WIA (PyYHKWMH 
/ Ia 
z z f Zz eal Zz 
wy.a(2)?| (1 alles Fe esa es =<) eel 
L Mess Xyy/ \ wy x y/ 
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IIpumep 1. Tlyctb w(z) =e’? u % cocrouT u3 Y° =(—c/s, c/s); Tap 

Jla @g— TlOcKocTb c paspesamu (— co , — c/s] u[C/s, + oo), wy, 4 (Z)=Ccos oz —H 
5 

V2? —=4c/9)? — » VCP ici no = 2 [=| ; 


TO Wy, 4(2)€ HB (Gg). Ecsm nepelira Kk mepemenHow 6 = [z? — (c/s)?] 
TO HalieM, 4TO UNCIO HyeH (yHKIHH oa (Z) = cos VY oC? + c? —isAC jh 
sin V o2C2 + c? 

V 0? + c? | 

Iipumep 2. Iycr f(z) — gonyctumas B®, cbyHKuma, wa paspesax B Pr) 
wecTBeHHa H <1 m0 Mogy.0, a pu Z—> co | f (z)|< elet*)! 1 mip v000m & > 
Ecam f (--c/s) = cosc, To mp oc < x bynKuua [o,, a (z) — f (2): V 2—(c/sy7 | 


=—i(AS® jwoeme I) lipHHaniexut xKsaccy HB (Gs). Ec 
© V 22 — (c/s)? 


ecumc < 7/2) 


M  [2oc+ 7] 
B imG2>0 paso —' =| = ip 


a Maas TT ae EEO 
sinV o7f2 + c? 


Vecye 


f(z) — uenan vetHad dyHkKuMa, TO uesad cbyHKuna A 


peer AEE Blt 6 Us 


IIpumep 3. Ilyctbe (z) € HBBlmz>0, y cocrouT n3 KoHeyHOrO 4HCsIa Orpay 
HMYeHHBIX WHTepBasios u f(z) — onycrumax B O, dynkuusA, yLOBJeTBOpAIOUla i 
cnenyiouuM ycnopuam: 1) |f(x)|<|@(x)|, x€8; 2) |F@id|<lu (x41) 4] 
3)| f(z): @(2)|<1 a | f(@):@(2)| < 1 Bz2€Gs, Imz > 0 (cm. npumeu. B Teopeme I}f 
Ilycrs cbyHKuua u(z) He uMeeT Hye BY; Torqa wy, 4 (z)€ HB (Gz). U3 ycnosun 
1) u 2) cnegyer, uTO pu JocTtaTouHO Gompiom A |f(x)|<|o@y,a(x)|, «© 
|f (2): @y, a(2)| <1, |f @): oy, a(2)| <1. 3 Teopempi 1 cnegyer, uro mp |t|< 
yHkunA w,, 4 (Zz) — tf (z)€HB(G,). B uacrnocru, ecsm f (z) — BemlecTBeHHal 
(yHKUMA, Bce HyIM cbyHKuun u(z)— f(z) Ana mo6ol BeTBA dyHKuHH f (Z) Tek 
*KaT Ha B WM CTporo NepemexkaloTcsA Cc HYJAMU CPYHKUMH V, (2). 

3°. [lyctb ¥ cocrouT u3 OfHOrO MHTepBasia 7¥° = (—c, c). Uepes a. 066 
3HauuM OJlMKaliWMH ClleBa OT —C HyJlb PYHKUHH U(Z), Yepes @,, — OKA 
wuH K Cc cnpaBa HyJb cbyHKyHH v(Z) (w(z)=u(z)+ iv(z)E HB BImz>0) 
Oynkumn 6 = V2— Cuz=VC+ Cc? psavmMHo-oLHO3HayHO OTOOpaKaloT Apy | 
Ha [pyra oOvlactb G, u AByXJIMCTHyIO PHMaHOBy MoBepxHocTb MR, pacnpoctpay 
HeHHy!O Ha NosynsocKocTp1o Im¢ > 0 c TouKol BeTBeHHA Hal TOUKOH C = ici 
Ilyctb [ (C)— Aonycrumaa na & cbynKuua, BemectBenad Ha ocu ImC=—C 
Yepes ® oOo3Hayum nopepxHocrh c Kpaem: Im C > 0. Ilycrp | f [C(x)] | < | @ (x) 
mpa x€6 wu |f[C(z)]:@(zZ)| <1 upu z+oo, Imz>0 (cm. mpumeyanne xk Teo# 
peme 1). Torga npn A>1 |f (El; , a(2)| << 1 upn zoo B Gs. B apy3 
coceHUX HYyJIAX (yHKUMM U(Z) BHe Y¥° (yHKUMA u(Z) HMeeT pasHble 3HaKH, H 
Ha BepXHeM HM HW>KHeM Oeperax Takoro WHTepBasia uw (Zz) — f(z) wMeeT lO Kpait 
HeH Mepe NO OAHOMYy HyvJO, KOTOpble OyeM Ha3blRaTb TPHBHAJIbHbIMH. 

Teopema 4. Yucao nempusuaaronelx nyaeii hynxyuu uz (0)| —f (6) xa noy 
Bepxnocmu R paeno 2(2°+46,+6,,)—r, ede 5;=0, ecau u(a)u(c)> 0 
i= 1, ecauu(a)u(ci))< 0, i =-F 1, ar — 4ucao Komnaekcaolx Hyseli yNKyUll 
u[z(0)| —f() na nosepxnocmu Kt. Yucao eewecmeennolx nempusuanonolx nyaeth 
paeHo 2(a° + 6 ,+ 6,,) — 2r. 

CaenctTsue l. Tuas uncyla 24 HeTPHBMAJIbHbIX HyJeli dynKunn uw [C(z) 
—/(&) Ha nopepxnoctu § cnpaBeyMBa AByXCTOPOHHA OWeHKa 


H+? (1a + Na) < 2p KC I2@°+6,+48,,), (2 


re mi=1, ecnm O<u(x):f(m)<1 u m=o npa u(x): f(x)<0 H 
u(x;): f(x) > 1. pu u(x.) : f (x) 
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_ Wpumep. Ilycrs w(z) = e—* y f (C) — nenan Bemecrpennan (PyHKWMA poc-- 
1 He Bblile NepsBoro nopadkKa Tua os H <1 No MOysO Ha BellecTBeHHO!t OCH. 
2oc +z 


B 9ToM calyyae a = | . 
aT 


| M YMCIO w HETPHBHAIbHbIX Hye Wen0n 


yuxunu coss VC + c?—f (0 B nonynaockocru ImC>0 pasno =. seit | ne 


-6,+6,,—7/2, rye r/2— uncao HyneH B Im€>0. Ecam k —- nanmenpuiee: 


= =| 1 2s LS ZR, CCM kr — oc > > HM O< ay seals (3): 


| [20c + 7] = 
AS <u <2k, ecm kr—oc <2 For <0 wm SE > 1 89 


MeHKa cBepxy »-< 2k npnnayiexuT Xepmausepy (3). 
IlycTb BelllecTBeHHble YMCA Ey, Yo, B, to (0 < 4 < to) CBASAHbI COOTHOMIe-— 


ACM (ito — B)? + C= (E, ab ieptale Yiu Bly = Mba: Se C= (& ae (2 ( -%) u. 


i 
! 


HkKWMM f (C— 8) w(z) yqoBNeTBOpAIOT ycnOBHAM TeopeMbI 4 c TOli ee 
H, uTO Tellepb 2” = (C — 8)? +c’. 

Cneacteue 2. Ilyctb wuTepBal (—c, Cc) cOomepxKHT TOUHO OMH KOpeHb- 
YHKuMn u(z) uf (ito) = U(E + ig). ae Ha OOouX OeperaxX HHTepBaJOB- 
im, — Cl ¥ [¢,a,,] sign {u 2), — f [€(z)]} = —sign {u (a,) — f [S(a)}}. 3a- 
eum, uT0 u (2)— FIG Cave CPF +e1—f@. 

IIpumeuanne. Ecam |f(Q):o (C+ &)|< lua wo(€ + &) < w(kO+£) 
uk >1,ImC> 0, (cM. (licen e<argz<m—elw(€ + &):@(kO+RE,) |= 
Fo(|¢| +), To “3 papenctBa f (itp) =u (Eo + iyo) CmemyeT %<lo UB CILy- 
e papencTpa y=, f (C)=u(6+ bo). 

Ec.u | w(x) | =const, To 43 HepapeHctBa v'u—u'v > Ou paBexnctBa uu’ -+-v0' =0 
eflyeT, UTO BeLECTBeHHble HY JIM Ww (xX) COBMAMLaloT C HYJIAMH UV (X) 4 MeXxKAY ABYMA 
YAMH U(x) PYHKUMA W(x) MOHOTOHHO MeHseTCH. IQTO MaeT BO3MOXHOCTb ]O- 
3aTb CJeLyIOulylIo Teopemy. 

Teopema 5. I/ycmo | w(x) |=const na eetuecmeennot OCU U Ha COHOM AucmMe 
-f(0)=u(—c), a na Opyeom f(0)=u(c). Toeda paeercmeo f (6) = U(X), 
€ Xy— AYN’ GbyHKyuu v(x) 6 (—C, C), HeeosmomcHO npu \C|<e. 

OTK MpeqOKeHUA ObivIM MoyyeHbl XepMaHepoM (*) uit cayyas, Korya. 
© = ez y f (0) — ead PyHKUMsA. 
| WuctutTyt TeopeTuyecKkoli HM 9KCMepHMeHTabHOH PUusHkU Ilocrymuso 
Axkajemun HayK CCCP 25 XII 1958 


UMTHPOBAHHAA JIMNTEPATYPA 


1H.H. Metimaun, JJAH, 124, No 6 (1959). *? H.T. Ve6oTrapes, H.H. Men- 
au, Tp. Matem. uxct. um. B. A. Creknosa AH CCCP, 19 (1949). 3 L. H6rmander, 
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Jjoxnagn Ankagemun nayk CCCP 
1959. Tom 125, Ne 5 


E. ®. PASYMOBA 


MHO)KECTBO TOYEK BETBJIEHHA MPH HEEJMHCTBEHHOCTH 
B OJHY CTOPOHY 


(IIpedcmaeneno axademuxom UH. I. Tlempoecxum 13 X 1958) 


§l.MuHoxecTBOTpaeKTOpHH Cc BETBIECHHEM. B one 


CBA3HOH MyIOCKOl OG/acTH os C KyCOUHO-rlaqKol rpanuliel 3ayaHa uname 
<cKand cucTema 


——— dy _ 
pea Y), 7 a Vi; y), | 


OMpelesAIOUlaA HeMpepbIBHOe BeEKTOPHOe Mose Ges oOcobbIx TO“eK. SamMeTHM 
qTO B 3TOM Cuyuae W106ad TpaeKTOPHA BbIXOLHT OOOHMH KOHWaMH Ha rpaHH 
o0lacTH HM HMeeT KOHEYHYIO BPeMeHHY!O JWIMHY. 


Ilycrb HeKOTOpOH TOUKe TPaeKTOPHH, JexKallleH Bs, MOCTABJICEHO B COOTB 
CTBHe 3HayeHHe MapaMetpa cucTembl. Torfla Ha 9TOH TpaeKTOpHH HalzyTe 
Be TOUKH, KOTOPble JIexKaT Ha PpaHulle OOaCTH H KOTOPbIM COOTBETCTBYIOT Ha 
MeHblee H HanOoulbliee 3Ha4YeHHA Mapamerpa f. 

OnpeReneuua. Touxy tTpaextopun, siexalilyio Ha rpaHulle oOsact 


3 HW COOTBETCTBYIONLYIO HAMMeHbLIeEMyY 3HA4YeHHIO Napametpa ft, Ha30BeM TO * 
KOH BXOJa TpaeKTOPHH Bo, a TOUKY, COOTBETCTBYIONLYIO HaHOOJIbILIemM 
3Ha¥eHHIO MapaMeTpa,— TOUKOH BLXOJa HMHTerpadbHOH KPUBOH U3 ¢ 


ByjeM roBpoputb, uTO B OOacTH s MMeeT MeECTO HEC RHUHCTBEHHOCT 
B OMHY CTOPOHY, CCH BeTBIeCHHe HHTerpaJIbHbIX KPHBbIX MPONCXO TH 
TOJIbKO B CTOPOHY BO3paCcTaHHA (JIM TOJIbKO B CTOPOHY yObIBaHuA) Mapamerpa 
cucTembl. He orpaHHuHBaxd OOULHOCTH, MOXKHO CUHTATb, YTO TIpH HeejMHCTBeR| 
HOCTH B OJHy CTOpony B 1000 TouKe [leaHo, NpHHadexamleH O6acTH, BeETBII 


‘HHe MpOHCXOUT JIHLWb B HalpaBeHHH MOA B STO TouKe. Mrak, B o6macTH 
uMeem cuctemy (1) c HeeJMHCTBEHHOCTHIO B CTOPOHY BOSpacTaHuA Mapametpa f 

Ilycrb u3 TouKu C BbIXO_UT Goee OHO TpaekTopuHu. Torga, Kak H3BeCTHO 
MHOKECTBO BbIXOMAMINX U3 C TpaeKTOPHit HMeeT MOULHOCTb KOHTHHYYyMa MH 3anod 
HAeT BclO OOACTb Me*KAY rpaHHYHbIMH WHTerpadaMu, BbIXOLAWHMU U3 C. 

MHO2KeCTBO BCEX MHTerpaJIbHbIX KPMBbIX, BbIXOLAUMX H3 TOUKH C B HalpaB. 
JICHHH NOH B 3TOH TOUKe, HAa3OBeEM HHTeErPaNbHOH BOPOHKO! 
(41M MIpocTo BOpOHKOH) c BepumMHO C. MuterpambHyto KpHByt0, WAILyIO 01 
BePIUMHbl BOPOHKH B CTOPOHY yObiBaHHA NapamMeTpa CHCTeMbIl JO TOUKH BxO 
B OOaCTh c, Ha30BeM HCXORHOKH KPUBOKH BOPOHKH. JlerK 
BUeTb, UTO HCXOMHAA KPUBAA BOPOHKH ABMACTCA EMMHCTBCHHOH (B CHJIy BeTBIIE 
HHA B OJHY CTOpOHy). 

7{pe TOUKM BeTBIeHHA OyJeM Ha3bIBaTb Ie KAULHUMM Ha pa3H bl 
TpaeKTOPHAX, eCIM Yepe3 3TH TOUKM Heb3A NPOBeCTH HH ORHOM Tpa 
e€KTOPUH. 

Jipe TpaeKTOpun C TOUKAaMM BeTBICHHA Ha30OBeEM Pa3SHEIMH TpaeK 
TOPHAMH C BETBACHHEM, eCIH HA KAKMOH U3 HUX eCTb MI 
KpalHei Mepe OfHa TOUKa BeTBICHHA, He NpHHadexanan Apyrou. 
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»\ Sra qunamnyeckoit cucrempt (1) ¢ HeeqHHCTBEHHOCTbIO B OJHY CTOPOHY MMeIOT 

‘MeCTO CJlelyioulue MpeqvioxKeHua: 

» Jlemma 1.. Jee eoponxu ne nepecexawmca, ecau BEPUUNA OOHOW UZ HUX 
He npuradsencum Opyeou. B uacmnocmu, dee 6oponKu He nepeceKkaromca, ecau 
UX -GePUUHbl NeHAM HA pasHolxX mpaeKkmopusX. 

JlIemMa 2. Moowem 6o1me ne 6onee vem cuemHoe mHoocecmso 60POHOK, 6ep- 
AUUHA KANCOOU UZ KOMOpPeLX HE NPUuHAdaeocumM HU OOHOL Us OcmanoHoLX. B uvacm- 
HOCMU, MHODCECNBO BOPOHOK, BEPULUHbL KOMOPOLX ACHKAM HA PASHbLX mMpaeKMOpUAX, 
4e Oonee uem cuemno. 

Teopema 1. Moocxo eol6pame makoe cuemxnoe mrooecmeo mpaekmopuu, 
4mo Ha Hux OyOYM AesCAaMS é6ce inowKU eembaenun. Jan ecaKOL coBoKYNHOcmU 
S pasxex mpaexmopuu natidemca makoe cuemnoe maoocecmco T mpaekmopuu, 
“4Mmo 6CAKAA MouKA, NpunAdrencaLyan HNeKOMoOpoll mpaeKmopuu us S, npu- 
HaOdNeCUM KaKoll-mo mpaekmopuu u3 T. 

-CmeRcreue. Pasusie Tpaexropuu Cc BeTBIeHHeM He MOryT MOKpbIBaTb 

OO0NacTb. / 

-. Sameuaunnue. B o6uem cayyae neequncTBeHHocTH (Kora BeTByIeHHe 
3BO3MO2%KHO B O6e CTOPOHBI) BCA OO/aCTb MOXKET. COCTOATh H3 TOUCK BETBJICHHA 
“(npymep M. A. Jlappeutsesa). 

+ Onpeeneune. Bopouka Ha3zppaercd MAaKCHMAJIbHO Hi, ecan 
OHA COJepKUTCA B OOACTH co HM He COJepxKHTCA HU B KakOH [pyro BopoHKe. 
M3 chopmyMpoBaHHor BbIIe Teopembl culeqyer, YTO B OOMaCTH SG MOxXKeT 
‘ObITh CaMoe OovIbIIOe CYETHOE MHO?KeECTBO MAKCHMAJIbHBIX BOpOHOK. Tlycrb mo 
Kpainel Mepe y OJHOH M3 PTpaHW4HbIxX TpaeKTOpHit 110001 MaKCUMaJIbHOM BOPOH- 
IKH CCTb TOUKH, JlexKalMe CTporo BHYTPH OGaCTH o, T. e. OOACTb c He COBMa- 
AaeT C KaKOH-HHOyb OJHOH BOPOHKOM. Tora umeloT mecTo Teopembl 2 u 3. 
_ Teopema2. B anboti 6au3z0cmu om maKcumaAbHoll BOPONKU UMEeeMCA No Kpall- 
Hel. mepe OOHA mpaeKmopuA, HA KOMOpOtL HEM mouUeK BemMbAeCHUA (peeyaApHoe 
pewenue). 

-:  Teopema 3. B awb6ot 6nru3z0cmu om makcumanoHoti BOPpOHKU umeemca 
KOHMUHYYM Pe2YAAPHoLX pellenuu. 

/ Caexzctrseue |. Tpaexropuu c BerBieHHeM He MOrYT 3alOJHATb BCIO 
OOacTb o, He CoBmafaiollyto C KaKoli-HuOyb BOPOHKOMi, Tak KaK BHe MaKCH- 
(MaJIbHbIX BODOHOK B ¢ HMeeTCH KOHTHHYYM PeIyJIAPHbIX pelleHHi. 

: CaenazcetBpue2. Ecin B oOacTH o HMeeCTCA JIMLIb KOHEYHOe MHOXKECTBO 
MaKCUMAaJIbHbIX BOPOHOK, TO M@Ky KarxKJbIMH JBYMA COCeqHHMH BOPOHKaMH 

MiMeeTCA MONOCa CMUHCTBEHHOCTH, T. e. peryJAPpHaaA nmoWoOsacrh. 
| Caenertsune 3. MuoxecrBo ToueK BXOa MHTerpaIbHbIX KPHBbIX B OJHO- 
‘CBASHYIO OOaCTb, He COBMaaiollly!O C OAHOM BOPOHKOM, HMCeT MOLLHOCTb KOH- 
uHyyMa. I1p 9ToM MHOxKeCTBO TOUeK BXOa HCXOMHbIX KPHBbIX BOPOHOK ABIA- 
leTCA He Ooslee, YeM CYETHbIM, a MHO?KECTBO TOUeK BXOa PeryJAPHBIX pelueHHH 
MMe€T MOILHOCTb KOHTHHYYMa. 
| Sameuaune. B oomem cmyyae HeeXMHCTBCHHOCTH MHOKECTBO TOYeK 
BXOJla TpaeKTOPH B OGNIaCTb, a TAaK2KE MHOXKECTBO TOYEK BbIXOa UX Ha rpaHHlly 
IMOx%KeT CBOMUTbCA axe K OJHOHM TOUKe. 
| IIa orfetbHow BOpOHKM cpaBelWiMBa Teopema 4, aHaJorMuHad TeopemMaM 
2 u 3. 

'Teopema 4. Ecau 6 60ponKe Hem mpaeKmopuu Cc MHODKecmeom mo4ueK 
gembACHUA, OAA KOMOpoeO BeptUHA BOpoHKU C ABALEMcA Neco NPedeAbHOLL MmouKOR 
(e cmopony yOoianua t), mo u3 C éolxodum KOKMUHYYM MpaeKMopUu, He UMerO- 
ujux moueK eemenenusn nocae C 6 cmopory eospacmanunt. Buacmnocmu, umeemca 
KOHMUHYYM mpaeKmopull c OOHOL AULUb mouKot Gembaenusa C, ecau C—eepuluKa 
MAKCUMANDHOLL BOPOHKU. 

-§2. MoowxecTBO TOUeCK BETBACHHA, pacnoro KeH- 
HbIX Ha OMHOH TpaeKkTOPpHH. JA BeIACHeHHA BO3MOXKHOH CTPYK- 
TYPbI MHOXAKECTBA TOUK BETBIICHHA IPH HeCMMHCTBEHHOCTH B OAHY CTOPOHY BaxKHO 
43YUHTb CTPYKTYpy 9TOFO MHOXKeCTBa Ha OMHOM TPaeKTOPHH C BeTB/ICHHeM. 
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Teopema 5. Ina mozo umobot mHoocecméo Mo4eK, PACNOAOICCHHOLX Fy 
OOHOlL mpaeKmopuu, OolAO mHODWeCM6OM MoO4eK GemMbAeHUA NPUu HeCOUHCMGEF), 
Hocmu 6 cmopory 6ospacmanus t, HeoOxodUMO u Oocmamo4Ho, umobbol OHO OblA\. 
BaMKHYMO 6AebO, Mm. e. 6 CMopoHY YOoleanusn t. || 

CaeactBuel. Ha kako TpaeKTOpHH C BeTBJICHHEM CCTb lepBaA TOT 
Ka BeTBJICHHA. } 

CnoenetsBue 2. Ecan umeerca cueTHoe MHOXKeCTBO TOUCK BETBJICHHS 
MvIOTHOe Ha KYCKe HHTerpaJIbHOH KPpHBOM, TO MH BCe€ TOUKH KyCKa TpaeKTOPH! 
6yyT TOUKaMM BeTBJICHHA, 3a HCKJIOUCHHEM, ObITb MOXET, CFO NpaBOrO KOHIWay 

Jlia paccmaTpHBaemoro cilyyuat xapakTepHa Take Teopema 6. 

Teopema6. Ecau na 2enadKol Kpueoli umeemca KOHMUHYYM Mo4eK Gemey 
ACHUA, MO 6 KaNCOOL C20 MOUKe KOHOCHCAYUU HANpaBA»eHUue KpUso coenadaem |) 
Hanpaerenuem NnoAA 6 93moli mouKe. 

B > uacTHocTH: 

Teopema 7. Beskaa KomnoHexma mxHoowecmea moueK eembAcHUA (C6A, 
Holll KOMMUHYYM MOY4eK BemMBAeHUA) NPUHAOAeHUM OOHON U3 mpaeKmopu 

§ 3) CoBOKYTHOCTS TOUVEK Be TB Tie HUIS. GKrasKe AB 
M@€PHOe€ MHOXKECTBO. 

Teopema 7. Ecau nocredoeamercHocmbs Oye mpaeKkmoputt cxodumca |) 
Oyee uNmMeepanoHoOl KPUGOL U HU OOHA Us OY2 nNocAedoeamMeAbHOcmU He Bnadaem | 
npederonyto Oyey, 3a ucKAtoUeHUem, ObIMb moOoKEM, €€ HAYAALHOL MOUKU, MO Ke 
npedervbHoli Oyee 6eMBACHUE MODEM NpPOUCXOOUMb AULUb NO mY cMmopoHY om Heé 
20e nem OecKOHe4HO2O mMHOIKeCMbA 4ACHOB NnocAaecdoeameAbHOCML. 

CaenetsBuel. Ecau tpaektopus Cc BeTBJIeCHHeEM ABJIAeTCH MpeebHOE 
JIA MOCMeLOBATeIbHOCTH HHTerpaJIbHbIX KPHBbIX, PACIIOJIOXKCHHbIX CO CTOPOHH! 
e€ BETBJICHHA, TO, HAWHHaA C HEKOTOPOrO HOMepa 71, KPHBble MOCJIeAOBaTeJI bHOCT! 
BnajlaioT B STY TpaeKkTopHio. Ecuu Ha mpexebHOH TpaeKTOpHu Oovlee OHO! 
TOUKH BeTBJICHHA, TO C YBeJIHYeHHeM /f TOUKA BNawaHud MpoOABuraerca NO mpek 
eIbHOH KPHBOH B CTOpOoHy Bo3pacTaHHa f. 

CnaeaetBue 2. MuoxkecTBo HHTerpaJIbHbIX KPHBbIX BOPOHKH C Bep) 
WHHOK C, KOTOPble ABJIAIOTCA Pa3HbIMH TpaeKTOPHAMH C BETBJICHHeEM KM MonapHa 
MMeIOT B KavecTBe OOIMLeM TOUKH JIMUIb TOUKY C, He MOXKeT ObITb NJIOTHbIM B 3TO 
BOpoHKe. B yacTHOCTH, MHOKECTBO YF BeTBJICHHA (T. €. MHOXKECTBO KOMMOHEH 
COBOKYMHOCTH TOUeK BeTBJICHHA), BbIXOAAULHX H3 OJHOH TOUKM, He MOET ObIT 
IJIOTHbIM B BOPOHKe C BepLIMHOH B 3TOH TOUKe. 

Bo3MoxKHOe B3AMMHOe PacnoOJIOReHHe MAKCHMAJIbHbIX BOPOHOK B OOMACTH - 
XapakTepH3yeTca cueyiouleH TeopemMon: 

Teopema 8. Jaa moeo umo6ol mMHOIKeCMBO MAKCUMQANDHDLX BOPOHOK Oolnd 
ecrody naomxo 6 obaacmu s, Jocmamo4HO, “MOO! OHO ObLAO NACMHO 6 CKOA’ YeodH4 
MAAOU OKPecmMHocmuU mHODCeCMb6Aa mMoXeK 6xCda mpaeKmopul @ amy obaacme) 

Oco6bii WHTepec mpescraBaaer: 

Teopema 9. I/pouseorasHoe OeymepHoe cuemHoe mHOICecmbO moueK 6 06} 


Aacmu s moscem OolMe MHOsKecmb60mM MoLeK BeMBeACHUA MmpaeKmopull HeKOMopoti 
Ounamudeckoti cucmembl c HeeOUHCMbeHHOCMbIO 6 OOKY cmopony. 
_Vs sroro npeqioxweHus, B UaCTHOCTH, BbITeKaeT, UTO CUETHOR BCIOLY MOTHOE 

B og MHO?KECTBO TOUCK MOXKET ObITh MHOXKECTBOM TOUEK BETBICHHA TPH HeeAMHCT4 
BeHHOCTH B OJHY CTOPOHY. | 
B cCBA3H C H3JIOX%KCHHbIM CTAHOBHTCH OYCBHAHBIM, UTO MHOXKECTBO TOUeK BeT+ 
BI€HHA MOXKET ObITb MOTHBIM BOM3H CMeXKHOFO HHTepBala WIM MOMYHHTepBalay 
K MHO2KECTBY TOYeCK BETBJICHHA, PaCMO/IOXKeHHbIX Ha HEKOTOPOH TpaeKTOpHH, 
TakxKe BOJIH3H MpeMeIbHOH TOUKM TaKOrO MHOXKeCTBa, B YaCTHOCTH BOSH 
TOUKM KOHACHCalMu, WH, Kak CyIeACTBHe, BOMM3H Ayru BeTBAeHHA. MHoxKecTBO, 
KOMMOH€HT COBOKYMHOCTH TOYeK BETBJICHHA (MHOXKECTBO YI BeTBAeCHHA) MO2xKeT} 
ObITb MJIOTHBIM B BOPOHKe, a CleMOBaTebHO, H B OOaCTH c. To xe cnpaBeWMBO 
AJIA MHOKECTBA Pa3HbIX TpaeKTOPHH C BeTBJICHHeM. | 
Jit TOrO UTOObI MHOXKECTBO TOUeK BETBJICHUA ObINO MOTHBIM B BOPOHKe, 
HeOOXOJLAMO, UTOOHI B Heli ObIO MIOTHBIM MHOKeCTBO Pa3HbIX TPaeKTOpHH C BeT- 


BuleHuem. JlerKo BUJCTb, YTO STO YCJIOBHE HE ABMACTCA JOCTATOUHBIM.. 
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SaMeTuM, 4TO JByMepHOe KaHTOPOBO MHOXKECTBO He MOXKET ObITh MHOMKECTBOM 
TOYCK BETBJICHHA MPH HeeHHCTBEHHOCTH B OAHY CTOPOHy. ITo yrBepxTeHHE 
BbITeKaeT U3 Toro (akTa, 4TO B HaIeM Cy¥ae M3 KaKOli-JIM60 TOUKH He MOryT 
BEIXOLHTb B Pa3sHbIX HallpaBJICHHAX [Be PlaKWe KPHBbIe, Ha KAKO U3 KOTOPBIX 
PacCNOJIOWKeHO MHOMKECTBO TOYEK BeTBJICHHA C TOUKOM KOHJeHCallHH B aHHOli 
TOUKe (CJIeCTBHeE TeopeMbl 6). 

 Bosee o6uwe mpeqioxeHua O CTpyKType MHOKecTBa TOUeK BeTBICHUA pu 
He€MHCTBEHHOCTH B OAHY CTOPOHY KaK ABYM€PHOFO MHOXKECTBA CBA3ZAHHI C M0- 
HATHEM JlepeBa Win Hawiero cuyuaa. 


Onpeyeneuune. Ha3zo0sem ze peBOM, [pHvaqwexKanum o6nacTH oc, CyM- 
My KOHeYHOrO WIM CYeTHOrO MHOKecTBa KPMBbIX (MpocTHIx Ayr) L; c Hempe- 
PbIBHO Bpalllaioulelica KacaTeJIbHOH Takux, TO: 1) Bce KPHBbIe OOOMMH KOHI{a- 


‘MM BbIXOAAT Ha rpaHully oOOacTH o M HMelOT MpH 9TOM OOmLyIO TOUKy BxOsa 
B oOOslacTb; 2) Bce KpHBble OpHeHTHpOBaHb! B HallpaBeHMM OT TOUKM BXOJa K 
TOUKe BbIXOJla; 3) MepeceueHHe BCAKHX JBYX KPHBbIX CBA3HO HM COLepxKUT OO- 
uLy}0 TOUKY BxXOjla B OOslacTb; 4) B OOMMX TOUKaX KPHBbIe MMeIOT OOUIHe Ka- 
CaTeJIbHble. 


Teopema 10. JIna mozo 4umo5ot mxoncecmso D mouek 6 OOA2acmu s 6bLA0 
MHODCECMBOM MoueK BeMBACHUA NPU HeeOUNCMseHHOCMuU @ OONY CMOpoHy, He- 
O6xo00umo u Oocmamo4Ho: 4mMOGol OHO GHbLAO pacnoromNCeHO He Goree 4eM Ha C4em- 
HOM MHODICecMee NONAPHO He NepeceKaroluuxcA Oepesbes U HA KAXCOOM U3 Oe- 
peebee OblNO BAMKHYMO BNEBO (M. eC. BAMKHYMO BAeGO HA KadCOOl UZ KPUCbIX 
Li); amobel YKa3ANHAA CO6OKYNHOCMb Oepegoes OO NADANA CAeOYIOLUUMU céeolicm- 
6AMU: a) KACAMECAbHOIE K KPUBLIM, COCMABAAIOLUUM OepeGbA, PABHOMePHO Henpe- 
pbleHot Ha cymme nocaednux W; B) nycmo Il —éexmopnoe nore, 06 pas0eannoe 
COUHUYHUMU KACAMECABHSLMU BeKMOPAaMU K Kpueim L; @ mouKax mHoOdcecmea W, 


u nycme \l —sametxanue Il na W; moeda Kacameaonole Kpueoie noas II ne 
Mo2eym UmMemMb MOoUeK BEMBACHUA 6 OMpPUYAaMeALBHOM HanNpabAaeHuu KaCAaMeAbHO- 
20 eeKmMopa U He MOeym OolMb BAMKNY NoLMU; C) BCe MmoUKU MNOICeEcCma D, OMm- 
AUULHoLE OM MOXEK GEMBACHUA Oepesoes, OOCMUICUMDL U3 OONOAHERUA CYMMObL Oe- 
peeoee Oo eceli nacckocmu R?: R?\W. ‘ 

CuTaio CBOMM [IPHATHbIM JO/ITOM BbIPasHTb TlyOOKyIO MpH3HaTeJbHOCTb 
IE. M. Jlangqucy 3a HayyHoe PyKOBOACTBO HM NOMOLIb B padoTe. 


; 


MockoscKul YrocyapCTBeHHbIMd yHHBepCuTeT Tloctymuu10 
um. M. B. JlomonHocosa 9 X 1958 
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Jlornayn Akagxemun nwayk CCCP 
1959. Tom 125, M5 


Ujeu-koppecnonzent AH CCCP A. H. THXOHOB 


OB ACHMIMTOTHYUECKOM NOBEXEHMM HHTEFPAJIOB, 
COMEP)KAUIMX BECCEJIEBbI ®YHKILMM 


IIpu pewieHHu MHOrHX 3afay MaTeMaTHYeCKOH CH3HKH JIA CJIOMCTbIX cpe 
BCTpeyaloTca WHTerpasibl TUNA 


oo ] 


1 (p) = \ Jo (hp) F (d) dh, | 

0 q 

a TakKe HX MpousBosHble No p, rye J, — OecceseBa YHKWHA HYyseBoro 0 

paaka. Llembio HacToslieli cTaTbH ABJIAeTCA H3y4eHHe aCuMITOTHYeCKOrO 10 
BeyeHua J (p) H UX MpOM3BOAHbIX IPH p—> oo. 

QTOT Bompoc H3yyaica B (1) B MpenoORKeHHu aHaMTHUHOCTH CbyHKUMR 

F (h), KOTOpoe, OLHAKO, HeJIb3A MPH3HaTb HCUePUbIBAIOULUM, TaK KaK OHO He 

rapaHTMpyer CXOJMMOCTH MHTerpadia H ACHMITOTHKHM Toro THMa, KOTOpad MpH- 

BoAMTCA B paOore (1). JlelicrBuTemHO, uHTerpam J (p), COOTBeTCTBYIONIME 

(yHKWHH 


Lee) loo) 
F(h) = do-+ D)anc0shZn, >) lan] < 00, 2n-> 00 IPH noo, 
n=1 n=1 


oOpalllaeTca B 6€CKOHCYHOCT IPH P = Zn, U pl (p) He MMeeT Tpegea pH p —> oo 

1. Ocnosypim Kiaccom dyHKunl V, qua KoToporo OygeT mpoBeyeHo u3y- 
yeHHe uHTerpasos /(p), ABJAeTCA Kacc PyHKunH F (A), HMelolLMxX orpaHuyuen- 
Hy!O BapHallMIO B MpOMexkyTKe (Ap, co), Te Ay 3aBuCUT OT F(A). Mubimu cao-!} 
BaMH, Mbl OyleM TipefnoslaraTb, 4TO | 


FO)=fo—hOA)+f2 (4) ant RD, fo = F (00), 


rye f,(A) uf, (4) —HeBospacraioulue *byHKUHH, cTpeMalveca K HysO npr! 
A> 00 (f;(4) > 0, i = 1,2). Mobi Oygem npegnosarate, uTo cdbyHKuMN Kslacca V~ 
MHTerpHpyeMbl Ha BCeM MpoMerkyTKe (0, oo). 

BenomoraredgbHaad JemMa. Ecau dyakyun F(A) EV oepanuuena, mo 
unmeepan 


In (p) = \ Tn (Xp) F (d) dh | 


cxooumcs. 
Pa36uBai STOT HHTerpadl Ha Ba—B mpegeax oT 0 Jo dy H OT Ay QO 00, 

yOexKaeMcA B €FO CXOMMMOCTH, BOCHOb30BaBLUIMCh aCHMUTOTHKON aA Jp, (Ap) | 

M Teopemoit Jlei6uMia O CXOAMMOCTH yOplBalollero s3HakonepeMeHHOrO pala. 
Jlemma 0. Ecau dyxxyua F (rh) €V oepanusena, mo 


In(p) =8(p), ede ¢(p) 0 npu p-> oo. 


[1A STOro Hao NoTpe6oBatb, uTOSbI AIH JWO6OTO &) > O HalvIoch TaKoe R(€>)» 
uTo |In(p)|<e ANA p> R(eq). Mpenctasnaa J, (p) B Bue 


N Ao ©0 
In()=\+) +), 
One ee ey 
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TPyAHO JOOUTECA Toro, YTOObI MOLY KaxKOrO cmaraemoro He MpeBOCXOMMF 
(3. J\na mlepporo caaraemoro 9sTo ih BbIOOPOM JOCTaTOUHO Mavioro i. 


ropoe WH TpeTbe CJlaraeMble MeHbIIle Pins 4TO cJieqyeT H3 aCHMIITOTHKH 
i J, (dp). 

Jlemma 1. Ecau ote F(A)EV_ yooesemeopsem ycaosuam: 1) F (dy): 
npepolena; 2) F(0)=0; 3) cywecmeyem F'(d)EV, oepanusennaa 6 0<h< co, mo 
4 
I (p) = 2 (9). 

Tlomsysacb ypaBHeHuem Beccena ya Jo, HMeem 


ROR. a) on, dda F cS c 
1 ()=\ a (AGt) Fad =n SPO 4 ol nay Raa, 
0 0 


fe Fy (A) =A[F (A)/A]’. B cuny yenosnit F, (A) orpanuuena u F,(d) EV. Or- 
ofa UM CJleyeT yTBep»K enue JIeMMbI. 

JlemMa 2. Ecau nenpepoienan dynkyua F(d)EV yooenemeopaem ycao- 
a 1) F(0)=0, 2) F’(A) xenpepoienan u F"(d) oepanuuennsie dynKyuu 
3 mo 

dl 
1 (p) = 8 (0). 


IIpeo6pasys p*J(p), ABaxkbI HHTerpupya ero mo yacTaM, OsyuHM 


pL (9) = — pl (9) F (0) [f — Jo 9) Fr(0) [p+ Jo (X9) Fa) dd, 


| 0 


10) =. [P= Fa), Fe) = [AAT] = SP -S p Pray, 


B cuuly ycIOBHH JIEMMbI pe3yJIbTaTbI NOJCTaHOBKH ate Oe B HYJIb, a 
2(A) orpaHvueHa pH A= 0. Orcioga u calefyer yTBepkqeHHe JeMMbI. 
SameuaHue K wemMMe 2. Ecau F(A) nam F’(A) KycouHO HerpepbiBHEt, 
) pe3yJIbTaTbI MOACTAaHOBKH He OOpalilaloTca B HYJIb, a JlaiOT JOMOMHHTesbHOe 
\araemoe 


—=- [pds (hip) — Jo (MP) — 5D elo (%, 
e Ny, d;, HO, oi tome pa3pbiBa WH CKayKH eeu F(x i Pe (k), 

) Teopema 1. Ecau F(A)EV umeem 6 0O<K< co A NpoUsB00HHLX, NpU- 
wOnenaiuux momy oe KAACCy, npu4em N-A NpPOU3sBOOHAA Oepanu4eHa, a 
imanonole Henpepolenol, uecau F®) (0)=0 dan k=0, 1,..., m, 20e 


= [Fe] 


; 1 
1 (p) = 8 (0) 


Jloka3atTembcTBO MIpOBOAMTCA HHAYKUMeH C MCMOMb30BaHHeM NpeoOpas0Ba- 
/H “3 semMMbI 2. Orepatop 


IO) Wi F (A NEAR " 
Ly(F) = [a{70) |] = 20 T+ Fra) = 


= FO SP) + BP FOO + 


t=3 


n! (n— 1)! (n— 2)! }’ 


i Cs [aks BO) EOD) 


2 FO, FM, F F) — pasnwanpie cpequue snayenua F (d) B (0,2). Orciona 
myer, 4TO ecu F(0)=0, to Fz (A) HMeer n—2 MponsBoyHbix, Npwuem 
| 98:3 


(n —2)-4 MIpousBoquan orpannyuena, a ocTasbHble HempeppiBHbi. Kpome Tor 
ecm F° (0) = 0 npn k=0,1,..., m, TO 9TO %e MMeeT MeCTO HU AY 
FOO) tpis Ue alee Tie | 
Takum oOpa3om, 
pet (p) = per 2? (p) =... = P* (0), | 

rye | 


I** (p) = \\ Jo (ho) For (MGA, Fae (4) = Le (Facey (4). 


Ecam nm HegeTHo, TO n= 2m-+ 1 u Fom(A) WMeeT orpaHHyeHHy!loO Npow 
BOWHY!O M OOpalttaeTca B HYJb ph A=O. B cuay semmpl | B 9TOM cayet 


I(p) =P" (¢) =p) (n= 2m + 1). 


Ecau n uerHo, TO Fom (hk) UMeeT HellpepbiBHylO MepBylo MH orpaHHyes 
Hy! BTOpylO NpoHsBOAHble H Fom(0) = 0. B cuay memmpl 2 


(0) = Sal" (0) = 52(0) (n= 2m +2). 


me) 


2. AcummroTHyeckoe MpesctaBieHHe Aa J (p) Maer Teopema 2. 
Teopema 2. Ecau gynkyun F(A)EV uncem@é0<hK< 090 A Npoused 
HbIX, NPUHAONCWHWAWUX K MOMY DICE KAACCY, NpuuemM N-A NPOUSCOOHAA Oepak 
4eHa, A OCMAAbHOLE HENpepoleNol, Mo 


Ouest PaO eee 
I (p) a j Cy P at ae Com re Re (p), 
eat ae Ok eee 
aoe ma (4) Cue yt IRD = 


Jia oKasaTembcTBa WocTpoum cbyHkiuio F (A), Wit KOTOpOH serKO BBIU 
JIMTb ACMMINTOTHKY n-ro OpsAyKa uM, KpoMe Toro, Fo = F (0). Hono: 


2m 
= ey 
h) = Dae, 
i=0 
rye Z;— NpOw3BOubHbIe, HO pa3gJIMuHble MexKy CoOoi MOO*KUTeMbHbIe UHC: 
KospHuveHtbl a; LOUKHbI IPH 3ITOM YJOBJeTBOPATb paBeHCTBaM | 


2m 
Rk 
O(a Ny 2.00 a: FO), 
OTKYTa OHH HaXOAATCH OMHOSHAYHO, TaK Kak ONpeevIMTeJIEM CUCTeMbI sil 


JIA€TCH OMpewemutTetb BanjepmMonya. 
Tlom3yacb H38BeCTHOH copMyson 


\ Jo (hp) e-*2 dh = 
0 


Vere’ 
HaXOJMM, uTO 
(oe) = 2m a 
F(e) =\JoQ) FW ak =) = = 
} i=0 Ve aime 
2m 
eek { { a ae | an uae 1 
te) a) 1d ae eer ee CY) 4 0) 
0 oom 2\e | aint 1) 5m 5) 0 ee ) 
SEO A H® Eni 
— Cte tee ee re lean 
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@yukuna F(A) = F(h)— F(X) ygosneropset sce yCJIOBHAM TeopempI | 
f, openessembim cbyuKuveli F (4). Takum Q6pa3om, 


. FOR) 1 
it), Cr Gy 
k=0 e i} 


3. Acumntotuyecky!0 (bopmyvly, ycTaHoBsIeHHy!IO B Teopeme 2, MoxKHO mo- 
NeHHO WudpepeHuupoBatTb. 
Teopema 3. Hmeem mecmo dopmyaa 


1 SO OE F2™) (0) 1. 
2 


wo. — (2m + 1) Com area + Sari ® (0), 


» dp ic) 


cAU NOMUMO YCAOBUU, HANOMCeHHOIX Ha F (dh) 6 meopeme 2, myxKyus F yy (d) = 
’ (Gi == 
=[F (4) — F (00)] u ee n+1 npouseodnoix npunadasesxam Kaaccy eee 
em (n+ 1)-2 npouseodHaA amoti PYyNKYUU OepaHuueHa, A OCMaAoNOIe Nenpe- 
bIGHOL. 
B camMom Jeue, 
{ fos) 
I (p) == F (00) + \ Jo (0p) [F (8) — F (co) aa, 
, 0 
aK "TO TucdcdepeHiHpoBaHve MO Pp MOXKHO BBINOJHHTb MO 3HaKOM MHTerpaiia: 


dl 4 ae 
£0 = — <q F (00) + Jip) ALF (N) — F (00) dk = 
0 
) x F (09) | 1 dd, 
; ieee cry viv tbe 
1! 
* oe : oe oe dF 
oe = — FE) + LY Fe) do 04) —\Jo (0) 2}. 


| j 
| IIpuHumasa Bo BHUMaHHe, 4TO 

) Chere 

S00 = EEN EMO), Fy =F O—F (>), 
yarydaem Kak CJleJ[CTBHe TeopeMb! 2 HYKHYIO HaM (popMy,rly 


FE?) (Or -- e@) 


di) 
owe ott 


Gi) MENS 
aoe e? 


ee OTC oe 


; 


Bpuucyienve MOCJeAYIOULMX MpOW3BOAHbIX TIpOBOAMTCA aHaJIOrHyHO Mpu 
INOJHeHHM OUCBUHbIX JOMOJIHTeJIbHBIX TpeOoBaHHl. 

YcnoBua JJId MpHMeHMMOCTH aCMMITOTHKH HM BO3MOXKHOCTH ee AudpepeH- 
IpoBaHHa OyyT BbINOMHeHbI, CCH NOMHMO HyxXkHOrO TMopaqKa AudcepeHin- 
‘emocTH Jin F(A) UMeeT MeCTO pa3JIO%KeHHe 

bi On 
OOS aS ate a aC si ah nia (pH > Xo). 
'B 3akmovenve oTmMeTuM, uTo ecam cbyHkuMa F(A) MIM ee MponsBofuble 
‘COUHO-HEMpepvIBHLI, TO, Kak CJlefyeT H3 3aMe4uaHHA K JIeMMe 2, B aCHMIITO- 
yecKOM TipeqcrapmeHuu J (p) NOABATCA JOMOMHUTeJIbHBIe CJlaraeMble, BbINHC- 
HMe KOTOpbIX He MpefCTaBsneT Tpy a. 


| Mockoscxnii rocyapCTBeHHBIM YyHHBepcHTer TlocrynH10 
um. M. B. JlomoHocosa 24 I 1959 
LIATHPOBAHHAS JINTEPATYPA 
1H. F. Willis, Phil. Mag., 39, 455 (1948). 


“JAH, 1. 125, M5 


Jlokxnagn Akagemuu nayx CCCP 
1959. Tom 125, Ne 5 


B. A. BOJHEP, B. E. OBYAPOB u B. II. CEJIESHEB 


O CHHTE3E HHBAPHAHTHbIX JEMM®MPOBAHHDbIX 
MHEPILHAJIbHbIX CHCTEM C TIPOH3BOJIbBHbIM MEPHOJIOM 


(ITpedcmaenexno akademukom B. C. Kyaebakunoim 13 XI 1958 ) 


Kak uspectuo (1), HHepItHasIbHble CHCTeMBI, OCHOBaHHbIe Ha HCIOJIb30BaH i). 
rupockonuueckoH MoyemH MaaTHHka M. Illynepa, o6maqatoT cieqyiouluMu Hy 
JOcTaTKaMH: a) IPH TOUHOM BBINOJIHeEHHH YCJIOBHA KOMMeHCallMH CHCTeMAa CIP 
HOBHTCA HHBapHaHTHOM MO OTHOWCHHIO K BHELIHHM BO3MYLIeCHHAM, HO IPH # 
HYJICBbIX HauaJIbHbIX YCJIOBHAX B HeH BOSHHKAaIOT HesaTyXalolive KOeOaHip 
(CHCTeMa CTAHOBHTCA HeyCTOHYMBON); 6) c TeYeHHeM BPeMeHH B CHCTeMe TIpH Cp 
CYTCTBHH BHelIHeH KOPpeKUHH YXOMOB FHPOCKONOB HaKalIMBaloTcA OOJIbLI 
morpemHocTH. M3pecruble cnocoObl BBeeHHA AeMMdUpOBaHHA B CHCTeMy Myre 
HCMOJIb30BaHHA BHYTPCHHUX CHTHAJIOB MPHBOAAT K HapyWIeHHIO YCJIOBHH KO) 
MeHCalHH WH He NOSBOJIAIOT NOJYYMTb ObicTpoe * 3aTyxXaHuve MpoMeccos. 

CHHTe3 HHBapHaHTHbIX HHePIHaJIbHbIX CHCTeM, CBOOOJHBIX OT YKa3aHHH 
BbILIe HeOCTATKOB, MOXKHO OCYLIECTBHTb Ha OCHOBe TeOPpHH HHBapWaHTHOCn 
pa3BuTou B paootax H. H. Jly3nua (7) B.C. Kyne6axuna (°). B anno crar 
W3laraeTcA MeTOA CHHTe3a (MOCTpoeHHaA) AeMMNPupoBaHHO MHeplMabHOH ¢ 
CTEMbI C IIPOH3BOJIbHbIM Ne€pHOJOM, HHBapWaHTHOH C TOUHOCTbIO JO © K JOG} 
BHEWIHHM BO3MYILCHHAM. 

IIpeqnouioxHM, 4TO Ha CBOOOAHOH B a3HMyTe ruporaTdopMe, coBepuial 
ule JBM2KeHHe MO OTHOWICHHIO K SeMJie Ha NOCTOAHHOM yJlaJIeHMH OT ee Ile t 
pa, yCTaHOBJIeHbI Ba aKCeJIlepoMeTpa C B3aHMHO TepleH{HKYJIAPHbIMU OCAMI 
JIexKallMMH B IVIOCKOCTH, NepleHAHKyJIAPHOH K BepTHKavIM MecTa. Hanpassi 
OCH xX H Y KOOPMHATHOH CHCTeMbl 10 OCHM aKCeJIEPOMETPOB, a OCb z—1 
HallpaBJIeHviO BepTHKaJIM MecTa BBepx. Ecau a u 8 —Masble yrJibl OTKJIOF! 
HHA THPOBepTHKaJIM OT BepTHKaJIM MeCTa COOTBETCTBEHHO B HallpaBJIeHHH OC# 
xu y, a Vy uw Vy—coctaBasiouyue adcomoTHOH cKopocTu OObeKTa (Ha KOT 
poM yCTaHOBJIeHa rupomaTopMa) mo OTHOUIeHHIO K Semue, TO ypaBHeH# 
JBHXKeHHA TuporaTPpopMpl OyzyT 

t t 

ee acl ama 
a+ B= T7\Vs—ga)at, 6+ 2 =+(0,—zpyat, ( 
0 5 | 
rae H — kuHeTHueckui Moment; R—panuyc Seman (TouHee, paccTosHue 4 
WeHTpa Semsu Oo ruponsmaropmel); g— yckopeHve WeHTPaIbHBIX cH, We 
CTBYIOUWMX Ha WvlaropMy;  H v— KosdpHveHTbI ycusIeHuA ycrpoticTB, oc 
MLeCTBIAIOMIMX WHTerpasIbHy!O KOppeKI{MIO ruponaTdopmbl. IIpH Bbipoqe ypa 
HeHHH MpeAMOslarasocb, YTO THpomJaTdopMa BpalllaercA BOKpyr BepTHKaJbH 


OCH OTHOCHTeJbHO SeMIM CO CKOpocTIO (w; +A) sing, raews— YIIOBaA CK 


pOCTb BpauleHun Semuin, % — Wupota MectTa u A—CKOpOcTb H3MeCHEHHA JOJTOT 


Ecau mpogquddepentupopath ypaBHexve (1) mo BpemeHU u yAOBJIETBOpH 
YCJIOBHAM KOMIT€HCallHH | 


sow eee 
He gee (; 


aos 
H 


" Bpema saTyXaHHa cpaBHHMo C NepHogom M, Ulymepa. 
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TO NOJYYHM ypaBHeHuaA YBHxKeHHA PUporaTdopMEl 


a+ OQ =0, B+ 028=0, (3) 


Bie 05 = (20 /T)?=g/R, T —uepuog M. Ilyatepa. 

IIpu yka3aHHbIx BbIMe ycnoBuax rMpolatThopMa MHBapwaHTHa M0 OTHO- 
WIeHHIO K JOObIM BHEWIHHM BOSMYLICHHAM, KpoMe BapHalluii HauabHBIX yCJIO- 
Bui. [Ip sToM He MpHHUMatoTcA BO BHUMaHHe 
MHCTPyMeHTAJIbHbIe€ MOFpelIHOCTH CHCTeMBT, 
KOTOPbI€ 9KBUBAJICEHTHbI BHELIHHM BO3MYLIeC- 
HHAM. 

OueBuyHO, TO NepBble UHTEerpal OT Co- 
CTaBJIAIOWHX YCKOPeHUA MpescTaBAloT Co6o10 
COCTaBJIAIOULHe MyTeBoKk cKopocTu (c yyerom 
nepudepuyeckol ckopoctu Sem) oObexkta, 
a BTOpble HHTerpaJibl — cocTaBJAIOULMe Mmpolt- 
WeHHOTO MYTH (pH HCHOsb30BaHHU JONOJHU- 
T@JIbHbIX CUCTHO-pellalolulHxX yCTpoHcTB). Cye- 
WOBATeJIbHO, MOKHO ONpeseHTb BeKTOP 
CKOpOCcTH MH KOOPAHHATHI MeCTOMOOKeHHA Puc. 1 
oObekTa. OWHaKO Np HEHYJIeBbIX Ha¥aJIbHbIX 
YCJIOBHAX B CHCTeMe BOSHHKHYT HesaTyxaloulHe KoeOaHHA. B pesysbTatTe sToro 
onpefeleHve yrvioB @ HB BepTHKaJIH, a CJIeLOBaTeJIbHO, H MeCTOMOJIOKEHUNA 
OObeKTa CBA3AHO C 3HAYHTeEbHbIMM MOrpellHOCTAMH. 
 HeoctaTku uHeplHaJIbHbIX CHCTe€M KaK 3€MKHYTHIX CHCTEM ABTOMATHYeCKoro 
ynpapnenns (puc. 1) mpoucrekatoT 43-3a Toro, YTO, CTpOro TOBOPs, B TAKUX CH- 
; cTeMaX TPYAHO YOBJeTBOPHTb YyCJIOBMAM 
) “h(t he)-e (a *he) aOcoJOTHOH HMHBapHaHTHOCTH 6e3 Hapyie- 
HHUA ycaOBHH ycTokunpocTv. BpmomHenne 
YCOBHH aOcOJOTHOH MHBapHaHTHOCTH BO3- 
MOXKHO TOJIbKO B JMHAMMYeCKHX [cHcTemax, 
MOCTPOCHHbIX MO KOMOMHHPOBaHHOMy MpHH- 
wuny (0 OTKJOHeEHHIO H KoMMencauuy) (”, 3). 

IIpeqnoioxuM, TO Ha OObeKT (puHc. 2) 
MOCTyNaeT BHEILHAS JUCKpeTHad wAcopMallns 
O CKOpocTH MH KOOpyMHaTax OObeKTa (HHdop- 
MalluaA TocTyNaeT B TeveHHe HeOO/IbINMX Npo- 
M@XKYTKOB BPeMeHH, Wocwe ero cCJIeqyIoT 
Oombuive Mepepbispl). [Ip Hamwunu TaKkol 
uHCopMalluu, KOTOpan, pasyMeeTcA, He Mo- 

Dac 3 2*KeT ObITb aOCOJIOTHO TOYHOH, MOKHO BBI- 

UMCIUTb IpHOMKeHHbIe SHAaYeHHA yTVIOB 

atA,, B+A, uM yraoBbix cKopoctet a+A, u B+Ag, rye Ay, Ad, 
A; u Ag—MorpeliHocTH yrvioB HM YyIJIOBbIX CKOpocTelH, MpoucTekalol[He OT He- 
TOUHOH BHelHeH UHC*OpMalluu. DTH NMorpeWiHOcTH OrpaHvueHb!l NO MOfysIO 
He MpeBbllaloT MaJIbIX BeJMUNH NopsyKa e. B o6tlem cayyuae WorpeliHocTu A 
MOFYT ABJIATECA CryyalinbimMu cbyHKUMAMM BpemeHH. Ecum k CHrHasaM akcevie- 


POMeTPOB MpvOaBUTb COOTBeTCTBeEHHO cHrHadbl — ky(%*+A,)—le(%+ As), 


—k,(8+A,)—l, (8-- A,) M ocymecTBUTb lO HAM MHTerpasbHYy!O KOppeKtM10 
rHponsaTmopMbl, TO NOJIyuHM Nocse yOBeTBOPeHHA YCJIOBHAM KOMMeHCAaILHH (2) 


& + 2d, Qoxie + Qoxia = =F [Q5 («i — 1) Ay + 2d,Qorq As); (4) 
B A Qdy QoxoB + QGx3B = F [Q5 (2 — 1) Ae + 2d,QoxeAu], 


rye 2 = 1+ kye/g; B= 1 + ky/ 8; 2M Qo% = Le / Ry 2d2Qox, = Ly /R. 
B 3aBvcHMocTH OT 3HaKOB CHTrHaOB ky u ky, MOKHO yBemMunTh (ky <0, 
ky, <0) “aM yMeHbIIMTb (ky > 0, ky > 0) nepvoq cueTembl no cpaBHeHnro c 
on 987 


rlepHogom M. Llynepa, He Hapyuiaa ycioBuli KommeHcaluu (2) (c TOUHOCTI) © 
jlo MorpeHoctel cucTeMbI, OOYCJOBJIeHHEIX HeTOYHOCTbIO BHeLHeli MH(POpM © 
nun). Tlockompky B ypaBHeHuax (4) MMelorcd eMIHpyiouyHe Wier: 
TO COOCTBeHHbIe JBHXKeHHA FHporMaTdopMbl OyAyT 3aTyxaioujumu. Jhaa TC 
YTOObI TepexOHble Npollecchl 3akaHyHBaJIMCb B KpaTualinee BpeMA, Nepwog Gh 
‘CTEMbI JOJDKeH ObITb YMeHbUIeH 110 CpaBHenuto c nepvogom M. Llysepa (x* > 
IpHueM jWid OGOMX KaHaslOB 3TH Nepvosbl MoryT OblTb OAMHAaKOBbIMM. Bob 
BeJIMYMH JleKpemMeHToB d, H dy, KOTOpble Tak»xe MOryT ObITb OMMHAKOBbIM\) 
culeyeT OGyCOBUTb TpeOoBaHveM Opicrporo 3aTyXaHua mpomeccos. Moxn» 
HanpuMep, MoOxKUTb d, = d, = 0,7 + 1,0. ; 

[pu BpiGope Koaddnunenta x CyleyeT YUHTbIBaTb, C OMHOH CTOPOHHl, BEpe 
MA Tepeyaud Ha OObeKT HACopMallwH, B TeyeHHe KOTOpOrO MepexoHble Il 
PpelHOCTH JOJDKHI ObITb JOBeeHbI AO JOMycTHMbIx IpefeIoB, a c Apyrou, | 
BeJIMUMHbI yCTAHOBMBIUNXCHA NorpelinocTel, KOTOpble, KaK CJlefyeT 43 (4), B Mpey) 
MlosloxwKeHHH TocTOsHcTBa BesMuMH Ay, Ag,... HMeIOT Bug wa 


xi —1 2d Steet 2d» if 
byor = - (eS Ay + a0 4A ’ Byer = “tr Se A+ Hay? 4 i. 4 
1 


QueBuHO, 4YTO Np OOJIbINMX YHMCICHHbIX 3HAYeCHHAX KOSPDHMLMeHTa x 1 
oOslaqarollee BJIHAHHe Ha YCTAHOBMBIIHeCA NMOrpeliHOCTH CHCTeMbI OylyT HMe 
MOrpelHOCTH B HHCOpMalHH O KOOPAMHAaTAaX, a TIPU MaJIbIX YHCMCHHBIX 3Ha4le 
HHAX * — NOrpelHocTH B HHPOpMalWuu O CKOpOcTH OODeKTA. 

Ecam norpemuoctu A;, Ag,... ABJIAIOTCA (YHKUMAMM BPeMeHH, TO BBIOG 
yacTOTbI (NepHoya) CHCTeMbI cnelyeT OG6yCJIOBHTb Tpe6oBaHHeM, 4TOOBI OHA 
coBnayaia C YaCTOTaMH CHIHaJIOB, HMeIOULMX HaHOOJIbITyIO HHTCHCHBHOCTD. |f 

J{o cux Nop mpemnoslaraocb, YTO ycKopeHue Y WEHTPaJIbHbIX CHJI MOCTOAHMI 
@ He 3aBHCHT oT cKOpocTu V ABYxKeHHA rHponaTPopMpl (OObeKTA), YTO cp 
BeJIHBO IPH MaJIbIX CKopoctax (V < 3c, c —— cKopocTb 3BykKa). Jia Gombe 
cKopocteH yckopeHHe g OyyeT 


y2 

2 ore R ’ 

Tye My — ycKopeHHe CHJIbl TaHxKecTH H V — aOcouOTHaA CKOPOCTb OGBbeKT2 
Orciola culelyeT, TO WIA CKOpocTH 


VV eR ( 
‘TlepvHod wHeplnabHOH CHCTeMbI CTpeMHTCH K GecKOHeuHOCTH. CieqoBaTesbHe 
MHepl\MaJibHad CHCTeMa HE MOMKeT (PYHKUMOHMPOBATb Ha OObEKTE, ABUXKYUIEMCH 
c mepBol KocMMY¥ecKOH cKopocTbio. Ec, ofHako, HauaJIbHble OTKJIOHeHH! 
yCTpaHeHbI NYTeM HCMOMb30BaHHA BHELWIHeH HHCOpMallMH, TO OOO nlepHop 
MOXKET OKASATbCA NOJIOKUTEIbHbIM KAYECTBOM HHEPIMaJIbHOH CHCTeMBI. 
Takum o6pa30M, Wid NOCTPpOeHHA HHBapHaHTHHIX JeMNUpOBaHHBIX Hep 
UMAJIbHBIX CHCTEM C MPOMSBOJIbHbIM MepHOXOM HeEOOXOAMMa BHELIHAA HADOPpM 
MH, KOTOPad MOMKeT NOCTyNaTb B CHCTeMy AHCKpeTHO HIM HempepprBHo. [Ip 
AMCKPeTHOM IIOCTyNJeHHH HHSOpMAalHA Naysbl MOryT ObITb MpOH3BOJIbHbIMH 
MbICIMMBI TaKKE HHEPMMaIbHbIe CHCTeMbI, B KOTOPEIX BHEIIHsA HHCoOpMallA 
UCHOMb3yeTCH TOJIbKO B HavasIbHbIt MOMeHT HX paOoTbl Jia ycTpaHeHH 
HavaJIbHBIX OTKJOHEHHM HM CkKOpocTeH wWHeplMaibHO BepTuKanu. B Janb 
HeHIMeM TaKHe CHCTeMbI MposoKalor (byHKIMOHHPOBaTb KaK CHCTeM 
M. Ulyanepa. | 


Ilocrynuao 
13 XI 1958 


UMTHPOBAHHASA JIMNTEPATYPA 


+ A.1O. Wmanuck a it, Ipuka. matem. u mex., 21, NoNo 1, 2,6(1957): 7 HoH. ae 
3uH, II. HW. Ky3neuos, JAH, 51, NeNo 4 u 5 (1946); 80, Ne 3 (1951). -" 48S Cy ae 
me6axkuu, JAH, 60, Ne 2 (1948); 68, Ne 5 (1949); 77, Ne 2 (1951). 


Horsayn Akanemunu nayr CCCP 
1959. Tom 125, Ne 5 


) MEX AHHKA 


HM. C. FEPACHMOB 


OB OJHOH ABTOMOJEJIBHOMW JWHAMMYECKONM 3ARQAUE 
7AJI KOHWYECKON OEOJOUKH 


(I]pedcmasneno axademuxom M. A. Jlaspenmoesoim 21 XI 1958) 


_ Paccmatpupaetca Kpyrvian ylipyraa KoHMuecKan oO6o7l0uKa Mo, JelicrBuem 
(OMBUXKHOH Harpy3KU (MOCTOAHHOe aBsIeHHe, OCeCHMMeTPHUHOe HM HOpMaJbHOe 

MOBepXHOCTH KOHyca), paciipocTpansioulelicA C MOCTOAHHOM CKOpOCTbIO VU 
T BePpUIMHbI BAOJIb OCH CHMMeTpHH KOoHyca. TommlHHa o6ojouKH c4yNTaeTCA 
MHeHHOM (yHKUMeH paccCTOAHHA OT BepllIMHBI. 

Ucxoya u3 ypaBHeHuH paBHOBecua ynpyroH OOosouKH, uMelollei cbopmy 
ela BpallleHHA UM HaxOfsalleica NO MelicTBHeM CHMMeTPHYHOH Harpy3ku, 
OulyyeHa CHCTeMa JMdpepeHUMaJIbHbIX YypaBHeHHH B UaCTHbIX TPOH3BOHbIX, 
NMMcbIBaIOWaA ABYOKeHHe BJIeEMeHTa KOHMYeCKOH OOOJIOUKH, Bua 


Sich) Tes = 0, 
1) 
ae ( 


= (s Gi) 5. + Teatee 4- ps — pps? oe =i 


ie t — BpeMa; p — aBJIeHve NOABHKHOH Harpy3KH; p — NJIOTHOCTb MaTepHa- 
a; T, uv T,—MepuyuHOHaMbHOe M KOJbIeBoe pacTaAruBaloulwe ycusua; G, u 
Tg — M€pHAMOHaJIbHBIN HW KOJIbIeBOH M3rHOalol[We MOMeHTHI; U HW w— TlepeMe- 
J€HHA TOUeK CpeHHHOH MOBepXHOCTH OOO/IOUKH MO HallpaBJIeHHAM COOTBET- 
TBeHHO KaCaTeJIbHOH K MepHyuaHy H BHYTpeHHeH HOpMaJIM; S— paccTOHHMe OT 
epLIMHbI KOHyCa JO paccMaTpHBaeMoro 2JIeMeHTa; &%—MOJIOBMHa yTvia_ pac- 
Bopa KoHyca; 8 — yrioBaad ToMlHHa OOomouUKH. Benuuunb! 7y, To, G, u Gp 
THECeHbI K CHMHMILe JVIMHbI COOTBETCTBYIOINLMX HOPMAJIbHBIX CeyeHHH 
mipewessioTca no copMyviaM: 


1; 0 
r= Higa + Fue —wces) 


13 “4 Ou 
T, = qa 5[=(u—wetga)-+v ral 
Epe Cw , v Ow EB? as ae 
ea 12(4—v?) See | s Os | Ci 12 (1—v?) S| 3 ds sade as? 


KacaTeJbuble ycuuiwa M3 CooOpaxkeHHli CHMMeTpHH 3/eCb OTCYTCTBYIOT. 
6o0uKa KOHyca NpesMonaraetcA OecKOHeYHOH, MOSTOMy HUKAaKHe MOCTOAH- 
ible JIMHeHHbIe pasMepbl ee He 3ajlaHbl. 

) Tlockomky 43 BXOAAILMX B ypaBHeHHaA ABM2KeHMA (1) uM rpaHMuHbie yCJO- 
{MA 3aaHHbIX BeHUHH a, B, P, P, HM VU Hesb3A COCTABUTb NOCTOAHHYIO BevIM- 
inHy, UMECIOULYIO pa3MepHOCTb JIHHbI, TO pellleHHe STO! J\MHaMHueCKOH = 3ajla- 
1H ABMAACTCH ABTOMOJCJIbHbIM. 


———— ee a a 


( 
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PewleHwe ypaBHeHia (1) MoxKHO HCKaTb B BHJe: 
u=su(S), w=sw(f), (¢ 
rye € —HoBand He3saBHCHMad NepeMeHHas, OllpesesinemMaa m0 dbopmyyie 


C= s/vt. ( 


Yuntpipaa (2) wu (3), cHcTeMy ypaBHeHui (1) MoxKHO TIpHBecTH K JBYI 
OObIKHOBCHHLIM JudiPepeHiMabHbIM ypaBHeEHHAM C NepeMeHHbIMH KoOSPDuLMA! 
eHTaMH: 

-, 4E —2 (1?) put? -, (A+vE ve a || 
wT Eada pee 4 TER orto | 


— Eater? + pode eo 
giv + Bg" Cot OY EP + Bd — woot Gy 4 (4) 
4 20+ 12%) Bet ae (14) pot? =, i2vete ey 4 
4 2 cog tea emia ny alee ee Aha ang 


Sfecb ITpHxH oOosHayaloT pousBoyHble no C; v — Koadpunnent [lyaccosp 
Ha; E—mojynb TOura; ocTabHble BeJIMYMHbI MMeCIOT 3HaveHHA, yKa3aHH 
BbILUe, 

Jina yNpomenua mpvOmMxKeHHOrO pelieHHxA NMocTaBJeHHO 3aqauM JonycTum, 
uro Koadpuunent [lyaccona v= 0. Torga cuctema (4) mpumer Bu: 


4— 2a, C?-, il = ctg a 


wT Gate” + agar 4 + Gate" > 0, 
oA 12 Wy 35 126 as 20 246,62 —, 
ov 4+ So |=! ai = eerie a 
2 — b4 = 12p 
ay ce “cig ate ieee sa een 


re u WH W — llepeMelljeHuA TOYeK CpeMHHOM MOBepXHOCTH OG6O0UKH, pa3ye- 
NeHHbIe Ha paCCTOAHHE S$ OT BeptlMHbI; 


12 ctg? a eu? ev" s| 

fein agree OT pe Oo = Far: (6; 

Cucrema (5) MpHBoquTca K OfHOMy O6bIKHOBeHHOMY auctbepenuvasbuomy | 
ypaBHeHMIO C TlepeMeHHBIMH Kos*PulMeHTamu 6-ro NopsyKa Bua: | 


wV! + gw + qwlY + g,w" + (q4 + 64g,)w" + 
+ (Ge + 5*q7) w’'+ (Gg + b*qGs)w = qo, (7) 
re WTpuxu oOosHayaioT mpousBosHble no C, 


gy = 2a aot? gy = 184 = (126 — 15a) C2 — 12ayb 64 
(is agl*) o.” : (1 — ayb?) 0? ’ 
__ 528 + (1686) — 374a,) C2 — 144a,b,C4 
Hs Wiesgraseres (peer eae eae 


_ 508 + (5886) — 288a,) C2 — 432a,b,C4 


qa (1 — apf?) € ’ 
ey _ 92+ (312 b — 36 ay) 6? — 288 a,b,c4 
4s Ca de = “Tal Wg coiges oe ee 


990 


4—2a,c2 2 2 


= Tate: Neen 7 peer pice fo = Tat ee? 
12 p 
Ae eee eee 
.= 
0 pH 4 1. 


[pannunble ycaosus. Ecau ckopocth v pacnipoctpaHeHuaA laBvie- 
MA P ABJIACTCH CBePX3BYKOBOH, T. €. OONbIIe CKOpocTH c pacipocTpaHeHua 
\ObeMHbIX YIPyrHxX BOJH B MaTepuase OGo/0UKH (v > Cc), 


c=V(K+2y) /p, 


‘We } uw »—noctosHubie Jlame, TO B jelicTBUTebHOCTH BO3MYyULeHHA (TlepeMe- 
WeHuA U, W) OyfyT CyleCTBOBaTb TombKO upu 6¢<1 (s<vt). Jina 9Toro 
sJyua Mbl CuHTaeM LWeJlecooOpasHbIM NOCTAaBUTb CiIeAyloulMe rpaHvgHble ycwo- 
MA pH C= 1: 


C=1, u=w=dw/ds=0. (8) 


OG6slacTb pelienun OyheT OSs<l. 

Ecum CKOpocTb paciipocTpaHeHuaA JlaBJIeHHA Pp ABJIACTCA JO3BYKOBOMi, T. e. 
J<cC, TO BO3MylleHHaA OyyT pactipoctpanaTbea HB OOMacTb C> 1 (s> v1), 
JA STOrO CJly4ad TpaHWyHble yCJIOBAA JOJPKHbI ObITb MOcTaBMeHbI mp C—>oo, 
TpHueM Ha OeCKOHeYHOCTH BO3MYLICHHA OJKHbI ObITh OeCKOHe4YHO MaJIbIMH. 
aKHM 00pa30M: 


OO l= 1) == OW) Osta Oz (9) 


OacTb pelleHHaA pu 3sToM OyzeT OKS<K oo. 

B o6Ooux cayuaax, IpH v>c uvU<C, B BeplinHe KoHyca s=0, T. e. 
>= 0, rpaHHuHble ycJIOBHA CBOAATCA K TpeOOBaHHIO peryJIApHOCTH pellleHus. 
O6patlaicb K OWeHKe KOSPPHUHeEHTOB ypaBHeHHA (7), CileqyeT OTMETHTb, 
47TO 3HayeHHe Napametpa O6*, a CJleMOBaTeIbHO, H 3HaYeHHA KOS*PHUNEHTOB 
pu wW, wv’, w" qa paccMaTpHBaeMOH TOHKOHM KOHMYeCKOH OOOT0UKU, OyAyT 
AMETb OUCHb OOJIbIIHe 3HAYCHHA MO CpaBHEHHI0 C OCTAJIbHbIMH KOacppuLMeHTaMH. 
ITO OG6CTOATEJIbCTBO OGJIeruaeT MIPHOIHKeHHOe pPelieHHe ypaBHenua (7) OLHHM 
M3 aCHMITOTHYeCKHX MeTOJOB HHTerPpHpOBaHHA. 


VMuctuTyT MeXaHHKi Ilocrymu10 
Axkajlemuu Hayk CCCP 23 X 1958 
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Jloxaaygn AkaqemMul Hayk CcCege 
4959. Tom 125, Ne 5 


r. E. KY3MAK 


O BbIGHCJIEHHH ACMMIMTOTHYECKHX PEWEHHH, 
COOTBETCTBYIOLWMX HE3AMKHYTbIM HHTEFPAJIbBHbIM KPHBbINY 
«ITAJIOHHOFO» YPABHEHHA 


(ITpedcmaenexo axademuxom A. A. Jlopodruyonom 9 I 1959) 


B nacTosueh pa6oTe paccmaTpuBaeTcA ypaBHeHHe 


G4 4 ef (x, y) + F(t, y) =0. ap 


3 1 7 
3yecb € — MaJIbili TapamMeTp; t = et — MegvieHHoe BpemaA. B pa6ore (*) Obi 
NOKa3aHO, YTO MYTeM COOTBETCTBYIOWerO BLIOOPa MPOMSBOJIbHbIX PYHKUMH OT 74 
BXOJAMLHX B peleHHe «9TAaJIOHHOrOy ypaBHeHHA 


g (2) 2H IF (2, yo) = 0 (2 
! 
MOXKHO NOOUTHCA TOrO, 4TOOBI dbyHKUHH 
¥ ‘dy * oe OYo 34 ] 
Yo (t) ="Yo (t, &), cae i = E(t) .a25 ( 


t 


re = wy + | o (st) dt Obl, COOTBETCTBeCHHO, OJIM3KH K  pellieHHto ypaBHe-+ 
i 

Hua (1) u ero TIPOuSBOmHO! npH O<t<%/e. OHO M3 OCHOBHBIX Mmpemnosio 
*KeHHH padoTl (1) 3aKmIOUaNOCb B TOM, 4YTOObI «3ITaJIOHHOe» ypaBHeHHe TIpyi 
Ka2K OM M3 paccCMaTpHBaeMbIx 3HayueHHH ” 

iY MMCJIO Ha (pa3OBOli MOCKOCTH Yo, OYo/Ow 

Our CeMeHCTBO 3AMKHYTEIX WHTerpasIbHblX 

KPUBBIX (OOsacTb W ua puc. 1). C mo- 

MOILbIO ACHMINTOTHYeCKUX (opmys (3) By 

Ys 8TOM CuTydae MOKHO UCCIeOBaThb peue- | 

HHA, KOTOpble Ha Ka2xkJOM wMHTepBasie} 


BpeMeHH NopsKa NepHowa Kouebanuit| 
Wii OMSK K KaKOH-JIM00 H3 KPHBbIX 9TOFO) 
DNS y, CeMeHCTBa, T. €. MCCeOBaTh KoseGa-| 

Sole? TEJIbHbIe TIpOmMeccl. 


Ouako B paye culyyaes, B yacT-| 

HOCTH Tora, Kora PasoBas NOCKOcTE | 

y——____—__ ypaBHeuusa (2) nepnoguuna m0 Yo, npex- | 

: CTaBJIAeT MHTepec TakxKe HCC eqOBaHHe | 
: poweccos mph 0O<t< ‘t/e, KOTOPBIe | 
OJIM3KM K H€34MKHYTSIM HHTerpaJIbHBIM | 

pee KPHBBIM (OOmacTb V ua pue. 1). B ya- | 

CTHOCTH, Ba2KHLIM ABJIAeTCH WCC Je qOBa- | 

HME BOUPOCOB, CBASAHHBIX C MepeXOJOM (JIM HellepexoyoM) HeKoneOaTenbHOrO | 
mpowecca B KouleOaTenbHEi. Jlna npopeyenus Takoro ucceqoBaHna HeEOOXo- | 
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[MMO HMeTb KakHe-JMO0 NpHOM2xKeHHbIe MpeCTaByIeHUA pelleHuA Avia O6macTu V, 
mc. 1. LWenbio anno paOorbl aBmaeTca pacnpocrpaHeHue MeTogqUKu BbIaNCue- 
(MA ACHMITOTHYCCKHX PelleHHH, Mpeo%eHHOH B padote (1), Ha sTOT cCryyall. 
 Yka3anHat sayaua Oyxer paccMaTpwBaTbca Mp cuexyiomuX mMpeAnos0x*e- 
iMaX: a) byHKuM f(t, y) uw F(t, y), mph OMtCt HONK Y<T, aBamorcs 
lOcTaTOUHO TviaqKWMH H UMeloT Mepvoy T, no y, He 3aBucauui oT t; 6) f (t, y) 
IBIACTCH ueTHOM dyHKuMel y, a F(t, y) HeuerHoit. 

OrmeTHM TipexkKe BCerO HeKOTOpble CBOHCTBa HellepHOyMyeCKUX TIO @ pe- 
HeHHH «3TaIOHHOrOy ypaBHenua. 3 (2) umeem 


L elt dy 
te “ 
" VV 2) — [FG naa 

0) 


Oa 


Yo 
) 


3iecb h(t) — NponspoubHaa dyHKunA. Bropas mponssombuaa :byHKWKMA, allu- 
fMBHaH K @, NOJIO%KeHa PaBHOH HyVJIO; 9TO Jaee HEOOXONMMO JIA JOKasaTeJb- 
fTBa NepHOLMYHOCTH MyHKUMH Y;(t, ©) No w. MefenHoe Bpema 7 paccmat- 
DMBaeTCA 3fleCb Kak apaMeTp. 

Tak KaK paCCMaTpHBaloTca HelepHosuyeckve Mpomecchl, TO culekyeT mpes- 
lolaraTb, U4TO TMOAKOPpeHHOe BbipawkeHHue B (4) cTporo Ooubile HyA. Oto, 
DIEBUYHO, IKBUBAJICHTHO OTJIMYHIO OT HYJIA MpOH3BOQHOH OYy/OW, Tak 4TO 
PYHKUMA Yo ABJIAeTCA CyHKWMeH, aOcoMOTHOe 3HAaYeHHE KOTOPOH MOHOTOHHO 
303pacTaeT pH yBesMyeHHu wo. 3 (4) B cuny HeyeTHOCTH uM NepvoAMYHOCTH 
pyuKunn F(t, y) clleqyeT, uTO 


: Yo (z, @) a0 (t, =) Yo (, OS To) = Yo (t, ) oa Ty, (5) 


apHuem «mlepHoy» 7. IyTeM COOTBETCTBYIOLMLero BbIOOPa NPOV3BOJIbHOK (pyHKUHH 
A(t) B (4) MoxeT ObITb CieIaH He 3aBHCALHM OT t, 4TO MbI H OyfemM mped- 
fomaratb. B cuny (5) H He3aBucHmMocTH T. u 7, OT t BCe MpOv3BOHbIe OT 
Yo(t, ®) TO t MW TO ABJIAIOTCA NepHOANYeCKMMH (yHKUMAMH © C MepHoOM T'q. 
| Tloctapaemca Jasiee yOBJIeTBOPpHTb ypaBHeHHto (1) C TOYHOCTbIO JO WIeHOB 
MopsyKa =? C NOMOUIbIo PyHKUNH 


Y (t) = Y(t, 0) +24; (*, ©), (6) 


rye t H ® BbIpaxKeHbl yepes ¢ C MOMOLIbIO COOTHOIIEHHH 


fas, P= s(). (6a) 


3ametum, uto xorga O<t<ty/e, TOOK tt H OKw.< oo. Togctapasas 
Bbipaxenne (6) B ypaBHeHne (1) u Homsysacb (6a), nOmyyHM 


2 . a i | 
(8) Gee + P(e, Yo) +8 {e°) Gor + Fu Yo) + 260) Fade + 


k+1 k+l 


, ol 
Fie FE woe Bl +080 (+, yo ms ee, SH « 


Va DA, 292 Sake be). 


OrmetuM, uTo KoadpuuneHT pu se” (BbIpaxKeHwe VIA Hero JIerKO BbIMMCaTb) 
mipesctapyiser coOol tbyHKUMIO, OrpaHwueHHy!0* NpH OrpaHHyeHHbIX s8HayeHHAX 
BCeX Ce APfYMCHTOB, KPpOMe Yo, H TepHOAHYHYIO MO Yo C NepHofom Ty. sexsi 
HopaKa eMHUIbI B 9TOM ypaBHEHHH KOMICHCHPYIOTCA MOJHOCTbIO B CHJY BbI- 


* B wacronmel pa6ore, Korgqa ropoputcs O06 OrpaHH4ueHHOCTH Kakol-nH60 dyHKIHH, 
TO TlofpasymeBaeTCA, YTO VTA CPYHKUMA OrpaHHueHa KOHCTAHTOH, He 3aBHCALIeH OT €. 
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6opa «9TaIOHHOrOy ypaBHeHua. UseHbl Mopayka © CKOMIIeHCHpyeM C TOMOLIENE 
<bynkunu y;. Ja aToro ee HeOOXOAHMO ONpeeJMTb U3 ypaBHeHHA 
o° ; Oy, hy 

9? (t) [4 4 Fy (ty yo) = — 2 (0) — Ie HF Ho) PCN Fe 


Ow? 


BenencTBue Toro, uTO pellieHueM OfHOposHOrO ypaBHeHHa B (8) iid 
W3BeCTHAaA PYHKUUA Oy, / Ow, BbIparkeHve MWA y,(t, ©) Mox*eT ObITb Mosmyye E 
8 (popme iP 


@ @ 
4 oy 4 Ome OYo\? 
ns o)=— sey aa | CARD A [?){o) | + 
T /2 


0 


a 


+ (2) f(t, yo) (52?) | daydo. ( | 


Silecb t, TaK Ke KaK MW B paBencTBe (4), paccMaTpHBaeTCA Kak MapameTp. 

Boo6ule ropopaA, (byHKUMA Yo(t, W) 3ABHCHT OT TPeX NPOH3BOJIbHbIX yHhyE 
UHH oT t. OHY 43 3TUX PyHKUMH — PyHKUMIO, alUTMBHYy!O K apryMeHTy 
Mbl TOJIOKHJIM PaBHO HyJIO, BTOpylo h(t) OMpeleMAM M3 YCOBMA HesaBUChi 
MOCTH «MepHola» T4 OT t, a TpeTbA CbyYHKWHA Y(t) OCTaIaCb MpOH3BOJIbHOuI 


OnpeyeiuM ee “3 ycuIOBHA 
T e/2 T w/2 


=|9 (z) \ (SHV do + 9 (t) \ i, yo) (see VP deo =0. (10 


STO ycsoBve BMeCTe C YeTHOCTbIO H TMepvozMyHOcTbIO PyHKuUuH f(t, y) Hu pa 
BeHCTBaMH (5) OOecleyHBaeT NepHOAMGHOCTh y,(t, @) 10 @ c Nepwoyzom T, 
B cuuty xe He3aBucHMocTH 7, OT Tt BCe MpOv3BORHbIe OT y,(t, @) OyAyT 
pHOAMYeCKHMH (yHKUMAMH @ C TeM 2xKe Tepvorom. Ilom3yscb MepHoAM4HOCTS 
¥,(t, @) HW ee@ TPOH3BOAHbIX H MepHOMMYHOCTHIO MpPOM3BOAHbIX OT Yo(t, ), Het 
TpYAHO WOKazaTb, 4TO ecuM pH ONt<t>) PynKunA —(t) > 6 > 0, To y,(t, wl 
HM IIpOM3BOJHbIe 10 t HM MO W OT Yo(t, M) MH Y(t, W), MO KpaltHeli Mepe Ji 
BTOporo TlopayKa BKJNOYMTeJIbHO, OrpaHuyueHbl pu OC?t <t)/e. B cuany ykay 
3aHHbIX BbILWe CBOHCTB KospPuuMeHTa IIpH ©” B ypaBHeHHu (7) u3 3TOFO CHIE} 
Ayer, uro mph OMe< eq cbynkuua (6) yoBseTBopseT ypaBHeHuto (1) c TOU} 
HOCTbIO JO WIeHOB MopaKa ©” Ha HHTepBayie BpeMeHH OC t<t/e. 
Takum oOpa30M, HaMH JlOKa3aHa CJlelyloulaa 
Tieopema. Ecau dynkyuu f(t, y), F(t, y) yooeaemeopstom ycaoeuax 
a) u 6); @yxkyua p(t) onpedenena uz ypaenenun (10) mak, umonpud<t< 
Ktp 9 (t) > 8 > O; npouseoronoie Pynkuyuu, exoOAwue 6 pewleHue «9NANOHHOZO! 
YPQ6HEHUA, ONpedeneHol MAK, UMO Yo(t, 0) =O, u «nepuod» T. He 3aeuCcUmM Om 
7, mo gyxKyun (6) yooesemeopsem ypaenenuio (1) npu O<t<w/s 
O<Se<ey C mouHocme10 Oo 4AeHOS nopsdKa &?. 
BeneqcrBue Toro, 4TO WieH MopaAyKa © B (6) UpegzcTaBusaeT Cobol He6omb-+} 
ly10 KONeOIOWULy!0cA MOMpaBky K TlaBHOMy WIeHYy, KOTOpbIii K TOMy Ke B pac-+ 
‘CMaTpHBaeMOM CJlyyae MpeAcTaBaeT coOoH cbyHKWMI0 C MOHOTOHHO BospacTalv-| 
IMM aOCOJIOTHBIM 3HaYeHHeM, ero OObINHO MOXKHO He YUHTHIBaTb, MOITOMY) 
ACHMIITOTHYeCKHe (OpMyJIbI AIA pelueHHA ypaBHeHua (1) Mu ero mpoHsBo,HOlt 
MMewT Bu (3). 
PaccMoTpuM IpHMep, MpecTaprsioului OobWol mpakTuyeckuli uHTepec 
2 
Th + of (x) 4% +4 g(2)siny =0. (11)| 


\ 
i 


(QTasIOHHOe» ypaBHeHe B 9TOM cJlyyae CoOBMaqaeT Cc ypaBHeHvem MasiTHH- | 
Ka (*). Pewienne ero, coorercrsyiomee o6nactu V Ha puc. 1, s3amucbiBaetca | 


B Buje | 
Yo(t, ®) = + 2am [K (v(t))o, v(t), (12). 
994 


me K(v)— nome sammntuyeckuit unrerpam nepsoro pola; ¥— KBajlpaT MO- 
yaa. DyHKUMA A(t), KOTOPad B JaHHOM cuyyae ABJIAeTCH KOSppHUMeEHTOM 
pH ©, BblOpaHa Tak, uTOObI «mepHog» T. BO BTOPOM 43 COOTHOIeHUi (5) He 
aBMCesl OT 7. 

[loncranoskoli (12) B ypasHenua (2) u (10) nomyaum coorHomennsa 

Vee) _Ve® Vee) 

ee NE) EE NS) A eae ee 

4E (v(t) Deere ly ©) dr], es Vv (t) K(v(a)) ’ (19) 
0 
me E(v)—nomnpit smmmnruyecknit unTerpan BToporo poza, D — npousBosb- 
ax MOCTOAHHaA. OTHX COOTHOIMeHUM BMeCTe C HavasbHbIMH YCOBUAMH BOVE 
OcTaTOUHO JVJIAt MOHOrO oMpefeienua v(t) H —(t). 

PaccMoTpHM fasee cuyuaii, Kora B HavasmbHBIit Moment ¢t = ft, cbyHkKuMA 
‘(t) OWeHb MaJla, a 3aTeM Opicrpo Bospactaer. B 9ToM cayyuae c poctom g (t) 
Ouactb W tTakxe Opictpo yBemH4uHBaetca. Ecum B Hayane JBU2KeHHA u300pa- 
<alolulad TOUKa HaxOjMlacb B OOyIacTH V, TO c TeyeHHeM BpeMeHH OHA OyeT 
3axBayeHa» pacilupsioulelica oOsacTbio W. YpaBHenve Aa onpemesenua Mo- 
‘eHTa «3aXBaTa> TosyyaeTca 3 cooTHouenua (13) qua v(t) up v(t) = 1. 
TO ypaBHeHHe Jia cuy4aa,korga pH f= fy g(t) yOBMeTBOpAeT HepaBeHCTBy 


2 
4g (t) / (aha << 1, UpHOmmxKeHHO 3amNcpIBaeTca B BUJe 
Tv 
mt (dy s es ae | 
F(A, = Vee exr [\ F(a) ae]. (14) 
TT 
Tloce Toro kak «3aXBaT» MpOH30lIem, pelieHHe ypaBHeHusa (11) craHeT Ko- 
eOaTeJIbHbIM HM MOKET ObITb HCCIIEOBaHO C MOMOMIbIO aCHMMTOTHYeCKOrO pe- 


JeHHA, COOTBeETCTBy1oOUsero OOacTH W ua puc. |. aa stow oOmacTu pemlenne 
5TaJIOHHOTO» ypaBHeHHA uMeeT BUA (*). 


Yo (t, @) = Qare sin {VV @) sn [K (v(t) @, ¥(@))). (15) 


JOOTHOWECHHA WIA OMpezeneHua v(t) H $(t) MOryT ObITb MOyYeHbI Tak Ke, KaK 
BILE, 


Tloctynuaio 
BN NEY) 


LIMTHPOBAHHAS JIMTEPATYPA 


1T.E. Ky3mak, JAH, 120, Ne 3 (1958). 21. K. Cycaos, Teopernueckaa me- 
auuka, 1946. 
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Jlokuxayn AkayemMun Hayk CCCP 
1959, Tom 125, Ne 5 


E. H. XAPJIAMOBA 


OJWMH YACTHbIU CJY4YAM HHTETPHPYEMOCTH YPABHEHHA | 
JHJIEPA — MIYACCOHA 


(I]pedcmaeneno akademuxom H. H. Apmob6oaeeckum 15 XII 1958) 


Jini cocTaBleHHa ypaBHeHHli JBYXKeHHA TH2KeJOrO TBepZoro Tesla BOKPyiy 
HeMOLBMKHOH TOUKM B Cylyyae, Kora 93TO TeIO HMeeT TMOJIOCTH, 3alOJIHeHHbh 
UjleayIbHOH HeCKHMaeMOH XKHAKOCTbIO, JOCTATOUHO 3HaTb KOS (PHUMeHTHI KBa/tl 
paTH4HOH (OpMbI, BbIpaxkatouleH yBOeCHHY!O KHHETHYeCKy!O SHEprMio TBeEPAOrip 
Tela wu 2%WyKocTH. Ec B MOMeHT MIPHJIO%KeCHHA K Tey MMIMYJIbCOB, BbIBOJ SF 
UMX efO H3 COCTOAHHA MOKOA, XMKOCTb OblJla HeENOBHXKHAa, TO IIpH COOTBE 
CTBYIOUeM BbIGOpe HeH3MCHHO CBA3aHHbIX C TeJIOM ocel Oxyz c HauaJiOM | 
HeENOJBHXKHOH TOUKe Tesla, 9Ta KBapaTHuHad (bopMa MoOxKeT ObITb 3allncaHd 
B Bue (*) 


2T = Ap? + Bq? + Cr’; 


(P, 9, *) — BeKTOp yruIOBOH CKOpocTH Tea. 
Bemuunnp! A, B, C B cayyae TBepforo Tea C 2%KUAKUM 3alOsHeHHeM Mory 
YJOBJIETBOPATh HepaBeHCTBY 


Coes (1 


XOTA IA TylaBHbIX MOMCHTOB MHEPIlMH CaMOro TBepforo Tesla 93TO HepaBeHCTP 
HeEBO3MOXHO. Tak, HallpHMep, B CJlyyae SJ1MMCOMabHOH no0CcTH 


x? y? fg2 
“at oe ee I (2 
KHHeETHYeCKaA SHEPlHA XHAKOCTH BbIPaxkaeTca copmysioli (+) 
M i (2 potas C7) 2 for ae ae) Py (a? peas D2) 2 
ay pre Pt eee Oe eee el 
(M — Macca »vfKocTH) H. cleqoBaTebHO, 


Ae (?’ =a’) 


M 

12 ae ee 2 

5 bt + ma“, eer ape + mb’, 
M. (a2 — 62)? : 
Sie i aa 


re m—macca Tena; a’, 6’, c’ —paluycbl unepyuu Tena OTHOCUTeNbHO ocefil 

SumMMcoua (2), Mpw4em B paccMaTpMBaeMom rpuMepe ocH Oxyz sBaAtoTcA| 

TlaBHbIMH OCAMH HHEPILHH Tesla JIA e€rO HeMOABMKHO TOUKH. 
IIpu 9ToM uepaBencrso (1) cBogutca K HepaBeHCTBY 


(a? — c?) (c® — b?) [c? (a2 + 62) + 20262] D Te pop ; P 
(EB (PF oR oH > By (2? +b" —c%), 


TO WM€€T MECTO, ecIM a> c> Ob, a OTHOUWIeHHe MaCCbI Tela K Macce 2KH]KOCTH| 
OCTaTOUHO Mmasio. 

Ecau WeHTp raxKecru Tena He CoBlaaeT C HeMOABHKHOM TOKO, TO TBEDKe- 
HMC yka3aHHOH B HavaJle CTaTbM Me€XAHWYeCKOM CHCTeMBI ONMCbIBaeTCA ypaBHe- 
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|qMAMU Olinepa — Ilyaccona 
4 ’ ” d 
|A <a + (C —B) ar = Qleor' — yor"), B+ (A—C)rp = Q(xor" — 201); 


d ' 
C+ (B—C) pq = Q (Yor — xo), 


dy / Mu” d j n” d si / 
Aa Gage = PV. a — PY 
“we Q— Bec JjaHHOl MexaHHueckoH CHCTeMB!; (Xo, Yo, 2) — ee WeHTP TAKECTH; 
%, %', \") — eAHHVUHBI BeKTOp, HallpaBJIeHHbIi MpoTHB JelcTBHA CHJIbI TAXKeCTH. 
M3BecTHbl HeKOTOpble pelleHHA STHX ypaBHennii (2). Syecb yKasbiBaeTCA eUle 
OMHO uacTHOoe pemenne. IIpu ycnopuax 
Yo = 0, 

mC A) V A(C— B) (CSA) + 4 (C— 2A) C(A— B) (C24) =0, 


C2 2A 26 
(JIA OMpefesIeHHOCTH CUMTaeM palHKaJIbl MOOXKUTeIbHBIMH, a X)<0) 3TO pellie- 
We 3alMCbIBaeTCA Tak: 


Ap =v(cosp+ysinpcost), Cr=v(sing— x cosp cost), 


> (C—2A)2C— A) 
ast V SAC AC SPO 


[3A (C — B) sin? t+ B(A + C)] cose + 38ACy sine cos t 
3AC — B(A+C) : 


» _ [8C(A—B)sin? t+ B(A + C)] sin 9 — 3ACyx cos pe cos t 


Waligio= Fo-2,, WIRSACS oUSerG par kan Bae 
ee ee AC(A—B)(C—B) 
tay AGL B(AO B= (C—2A) QCA) cos <b sin, 


u3 ypaBHeHHA 


[lepemeHHaa t BbIparkKaeTCA MOcpeACTBOM 3JICMeHTAPHBIX PYHKUHH BpeMeHH 


dt y 
fan, = — 3AC —2B(A+C 
di ~ 3ACV3AC—B(A+C) eee ene (A + ©)) + 


+ (A+ C) V3(A — B)(C — B) cost}, 
a IIOCTOAHHDbIe p, xX, V OllpeeAloTca opMysaMu 


C (A — B)(C — 2A) Te AlG= 8) (20= A) 
(C— AsAC BA + C)I* sing = Vee 


EOS p= 


i 2B (A + C) 
Mal (Versace e 


: te Q? (x2 + 2) (C— A) 
pees C| [3AC —B(A + CIA (C—B) OC — AP + C (A—B)(C— 2A) 


TloctymH10 
9 VII 1958 


LMTHPOBAHHASA JIMNTEPATYPA 


1H. E. WKy kospcku it, O ABMxKeHHH TBeEPAOTO Tema, HMeIOWeErO NOsOCTH, HallowIHeH- 
ibe OMHOPOAHO KanembHol w%uUAKocTHIO. IlomH. co6p. cou., 3, 1936. RIB, MOA Omin 
JeKIjMu 110 HHTerpupoBaHHio ypaBHeHHt ABHXKeHHA TAKEeOTO TBEPAOFO Tea OKONO HEMOABUK- 
io ToaKH, 1953. 
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Jlornann Akagemun nayk CCCP 
1959. Tom 125, Ne 5 


ae A 
Cc. C. JHMTBHUHKOB | 


OB OJHOW FPAHHYHOM 3AXAYE JIS JIAHEAPH30BAHHbIX 
YPABHEHHM FAHXPOAMHAMHKH BA3SKOM SKUAKOCTH 


(ITpedcmaeneno axademuxom H. H. Bexya 9 XII 1958) | | 


1°, PaccmoTpym JIMHea PH3OBaHHble ypaBHeHHA HeYCTaHOBMBUerOCA ABHKeH Hy) 
BASKOH HeCKHMaeMOH KH]KOCTH B OecKOHeYHOH OOacTH B, rpaHulleH KOTOpG§, 
ABNIACTCA J[OCTATOUHO [Tlaj[Kasi 3aMKHYTaA MOBePXHOCTb sy [IpH orcytcTB 
BHeIUHHX CHJI ITH YpaBHeHHA UMeIOT BH] 
Ov dine i 
—— =—-—Vp+vAv, divv=0, ( 
ot e 
rye V— BeKTOp CKOPOCTH JBYXKeHHH %KUAKOCTH, p — JaBseHHe, p — MJIOTHOCTIP, 
y — KMHEMaTWYeCKHH KOSPPUUMeHT BASKOCTH. 
[Ipeqnom0%xHM, 4TO JIBYXKeHHe 2KHAKOCTH H3MeHHeTCH CO BpeMeHeM if 
9KCIOHEHIMAJIbHOMY 3aKOHy, T. e. v= ue—%; p= Oe (a>Q0) B sim 
cmyuae ypaBHenusa (1) npuBofxatca K Buy 


Au+ Mu =— Vp, divu = 0. 


3ylecb p — BASKOCTb 2%KuAKOcTH, Rk? = a/v. 

ByjeM ucKaTb peleHne cucTeMbl (2) B Bue pasoxKeHHH B pAb 
OOoOMIeHHBIM ciepHyuecKHM (PyHKIMAM, BBeJeHHBIM B pa6ote (1). IIpx stom 
HCXOJMM H3 CJIeyIouleH JIeMMBI. 

JlemMa. Bcakas nenpepolenan eekmop-dynkyun, 3adanHan u Oude per 
yupyeman Ha HeKOMOpotl caepe paduyca r, pa3nazaemcA 6 paBHOMePHO CX: 
Ses ae 


es 5 ea (r) Tin(+—¢9, 6, 0); 


l=0n=—1 
fe‘e) 1 


TS Sloss i [Lan (1) ) Thin($— 9 8 0) + fin(r ) Tin( —#, 9 0)|; 


J=1n=—1 


uy = ps > [Fan (r ae (F-¢, 0, 0) — fin (r) Tin 9 0, 0)|, 


oh 


208 in als a et 0)= Dian (cos 8)e (G-9) (m= —1, 0, 1) — o606wert 


Hole capepureckue Gbynkyuu, eee Gs r) — Koagquyuenmot. ' 

JloxasaTesbcTBO JIeMMbI aHAJIOPMYHO WOKa3aTeIbCTBY CXOAMMOCTH pa3soxKel 
Hu B pag Jlannaca (*). @yHKuMIO p pa3ioOKMM B pay mo ccbepnyueckuN 
(yHKUMAM 
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Tloqctapnaa pasnoxKenua (3) u (4) B ypapnenua (2), Haiizem KOSPHUHeHTbI 


fon (r) = V2Ci, ti (rae P2C5p ptt), 
to re 
cy” (k 
lint n= ora a (2 + 1) eines) a 
(2) ia 
eR CE (kre a Vera (+1); 
a Gi. b 
fim) = a(t cas G41) shes 
i Le 41). 
— Conk? (kr) + = 0 ot yea’ 
fe (r) =e One 
me.) (z) = iz’ (— <a) fe Ciny Can; Cap — KOHCTANTHT, 


lpynna uenos B (3) wu (4) c ofnHaKoppimu / uw n nopommaer uacTHoe 
pelleHHe CHCTeMbI (2) 


Vel OO L 69 ines 
Un = Urpl + Un? + Ugnp®; 


> > 
ecb r°, 9°, ©°—optel ccbepuueckoH cucTembl KoopAMHaT. Karknoe u3 3THX 
N€IMCHHH Ha OeCKOHEYHOCTH OGsafaeT CuIeLYIOULMMH CBOMCTBAaMH: 


TIpH f—> oo: oe 4h =O (ia )y “P= Ol): (5). 


M3 pesymratos HM. H. Bexya (?,4) caenyer, TO AA BCAKOrO pelleHHst 
cHcTeMbI ypaBHeHui (2), yfoBserBopstonlero (5), BBIMOHeHbI yCJIOBHA 


IIpH (—> oo: i= O(F-), pup = Ol7 2): 


2°, PaccmMoTpyM cuJleqyioulylo rpaHvyHyto 3ayauy: 
! T pe6yemca natimu @ obaacmu B peulenue cucmemol ypaenenuti (2), y do6- 
nemeopsroujee YCAOBUAM: 
J. Ha epanuye S uls = F(N), ede N—mouxa epanurpot. 

I]. Ha 6eckoneunocmu ebinoanstomca coomnowenus (5). 

Teopema. Pewenue epanurnoti sadauu 1— II eduncmeenno. 

Cxema foKasatewdpetTsBa. I[lycrb Aa peilienua cHcTempl (2) BBIMNOVI- 
Vp 
pk 
Top-(pyHKIMM W, YOBJeTBOpsIOUeli ypaBHenuio lesbmMrompya. M3 (5) nosyyaem 
COOTHOIMeHHe 


HeHb! ycnoBpua (5) u uls = 0. TlogcranopKa w= u— IIPHBOJMT K BeK- 


\\ |w[2ds>0 npu R>>, (6) 
SR 


rae Sr — cepa panuyca R. Kpome toro, w yoBJieTBopseT IIpHHUMNy u3vy- 
yeuusa. Ilo uspecrHo Teopeme (*, ®) u3 (6) cuenyer, uTo w==0. Ho uls = 0, 
nostomy Vp|s=0 wu, Kak rapMonnyeckHit BexTop, Vp =0. Crejopatembyo, 
u=0 u p=0. Teopema JoKasana. 

3°, Tlepeliyem K OoKa3aTesbCTBY CYILeCTBOBaHMA pellleHuA paccMaTpuBaemoni 
rpanuuno sagauv. M3 unenop pa3smoxKenvit (3) u (4), COOTBeTCTBYIOLIMXx 
1 = 1, MOx%xKHO COCTaBUTbh Ba CHMMeCTPHUHbIX TeH30pa BTOporo paHra: 


0q; 
PP, Qiu 1, @=|-2 


» i, j=l, 2,3, 
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rye 


| = 


gs Be ae un Nog j : 
re 3 (¥,—&,) @, —$)) —=2\ (5 (etry ale Fett) — 


re r3 R 


= (HE oi 
r3 r : ; 4 


r3 


~F 


$y =1 upni=j; %;=0 upu ixj; 


Xx; u &;— MeKapToBbl KoopquHaTpl Touek P u Q. Tensoppi I'(P, Q) u IL(P, G 
yHOBMeTBOpsIOT ypaBHeHHaM (2): 


Av + eT =I, div =0, 


U MpeqctTaBsaioT coOoH sbyHaMeHTaJIbHoe pellleHve CHCTeMbl ypaBHeHHH (2). 
BpeyeM elle HECHMMeTPHUHbIN TeH30p BTOporo paHra 


Ta(P, Q)=|(Taalb } | 
3 } 
: Ou, 0 
rie (Fe), = >) | — abe + u( Se ox, + im ) fs Syecb M— C]MHMYHbIN BeKTCE 
j=1 


HOpMaJid K TloBepxHocTu S B TouKe Q. 
Ilyctb Ha noBepxHoctH S 3ajlaHbl HempepbiBHble BeKTOp-dyHKunHN g(G 


x 
uw @(Q). Hocrpoum aHasorn NoTeHiMasoB BOHHOrO HM IIpocToro cJIOs: 


W(P) = 5 \\Ta(P, Q) ©(Qds, 
Ss 


b(P) = ae) \! [2 ae Nj; (Qas +H) 


i); (Q) ds); 
(P) = —s—(\TP, Deas, 
S 


(oH 
1 ) 


9 (P) = a Dae \\ as (Q)as. 
Ss 


é=1 


Henocpef[crBeHHoli mpopepKoH yOexyaeMca, To noTeHtMambl (7) u (8 
ee cHcTeMe ypaBHeHuit (2) HW Ha GOeckOHeYHOCTH OGuaaroT CBO} 
cTBamv (5). Kpome toro, V(P) wu W(P) aHanuTnuHb! BHyTpu u BHe S u_ He} 
mpeppipHbt Ha S. IIpu mepexoge uepe3 mopepxHoctb S noteniunas Vv (PI 
HellpepbiBeH, a W(P) yoBeTBOpseT yCJIOBHIO CKaudKOB 


[W(P)ky =9(N) + WN), [W(P)ko=—o() +E W(N). Oh 


Sameuauue. V3 (7) u (8) upp k=O nonyuaiotca THApOAMHaMMecKHe: 
noTeuuwvabt OrKsucta (°), 
Tak >Ke KaK 9TO Jlemaocb Apyrumu aBTopaMH ((?, §) w Ap.) mpu pacemor-' 
peHHM aHaNOrMuHbIX 3ajlau, pellieHve rpanuyHoH 3aqauH I—lII wmem B Burel 
CYMMbI NOTeHUMAIOB ABOMHOTO HM pocToro co” 


u(P) = W(P) + V(P). 


[IpvO1mxasa touky P kK rpaHuuHo Touxe N, u3 ycnosuit Ha rpauuue S| 


u rine nlojyyaeM HeompefenenHoe ypaBHeHve ja HaxoKenuq o (N)| 
ug 


—o(N) + ze\\TaW, Q © (Q)ds— ze (TWN, Q)g(Q)ds=F(N). (10) 
S aS 
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TO ypaBHeHve yfoBJleTBOpseT ycoBNim Teopempt C. I’. Kpelina (7) 0 cy- 
JeCTBOBaHHH PelUeCHHA HeOMpeMeeHHOrO ypaBHeHHA BrubOepToBOM mmpocTpaH- 
TBe. [lpi npoBepke BHINOMHeHHA ZTHX yC/OBUA UCMOMb3yeTCA TeopeMa e]HH- 


TBeHHOCTH. M3 yKa3aHHOl TeopeMbI clekyeT cymlecTBOBaHHe (byHKUHH © (Q) 
| £(Q), yAoBNeTBopsioulMx ypaBHeHuto (10). Ho stam yHKUHAM C MOMOLIbIO 
jopMyw1 (7) u (8) crpoutca peweHue sagaun I — II. 

Astop MpHHocuT OvlarogapHocrb akxagq. VM. H. Bexya 3a WeHuble KpuTuye- 
KHe 3aMeuaHua, YYTeHHbIe Mp HanMcaHHu paOorTol. 


Tloctynuaio 
7 XII 1958 


UMTHMPOBAHHAA JIUTEPATYPA 


1. M. Teapgaung, 3. A. Wlanmupo, Yen. matem. wayk, 7, 1 (47), 3 (1952). 
'E. B. To6coun, Teopua cihepuueckux uM 9SMMCOMAatbHbIX dbyHKun, VWJI, 1952. 
HW. H. Bexya, Tp. T6umucck. matem. uuct., 12, 105 (1943). *U. H. Bexya, JAH, 
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A. C. BOJIBMHP wv B. E. MAHEEB 


JIKCMEPHMEHTAJIBHOE HCCJIEMOBAHHE ITIPOWECCA 
BbIMYUNBAHHA OBOJIOUKH TPH JHHAMHYECKOM HALPY)KEHH 


(I1pedcmaeaeno axademuxom 10, H. Pabomnoseim 23 XII 1958) 


M. A. Jiappestpes wu A. TO. Vumackni (*) onncamm skciepHmeHtt 

B KOTOPOM IWIMHApHueckan TpyOa COmNMasacb BHE3aIIHO MPHJIO%KCHHBIM 1aBi 
yeHVeM BOlbl. B Tex uacTax TpyObl, KOTOpble Obl pacmovior%KeHbl OMKE 
K HCTOUHHKY BO3MYILeHHA, HaOsOJasuct 

COOTBETCTBEHHO Oovlee BbICOKHe (OpMb! I 
o) TepH ycTolHuupoctu. Hwxe wavaraoTes 
6 @ £5 Pe3YJIbTaTbI ONbITOB, B KOTOPbIX MO,COubil 
2 =: 8 «©6acpeKT AMHaMMUHOCTH Harpy2KeHHA OLLeHH} 
Z 2::/ BaeTCA C KOJIMYeECTBEHHOH CTOPOHBI. | 
= ee YcTaHorka, W3POTOBJIeHHaA JIA TIpoBe: 
(a = JeHuA SKCHepHMeHToB* (pvc. 1), cocTor 
Tes Ae ay gel ee. 7 3 ByX pesepByapos /, 2, BCTaBJICHHEI 
@ OJMH B pyro WM 3alOJHeHHbIX MaCJIOM 
om cae ee R OOpasen 3, npencraBanioului coOoH Kpy 
# YoBylO IWJIMHApwyueckylo OOom0"uKy, Haxe 
= — f HTC BO BHYTPpeHHeM pe3epByape; BePXHHt 
__ ___J__ 4s rope, o6pa3ua octaetcsa oTKpbITbIM. OrBep- 
} cTHve B j\HHUle BHYTpeHHero pe3epByapz 
3aKpbIBaeTCA KlallaHoM 4, CBA3aHHbIM C CH 
_ i 8eceMoiit npy2xun. B Hapy2xHom pesepsyape 
R  co3jlaeTCA MOBbIWeHHOe aBJieHve B pee 
max oT 5 jo 50 aT; npH 3STOM cxKHMAaeTC: 
HaxOJAlladcd B BepXHeli YaCTH pesepByap: 
ra3oBpaa «nogqyuika» 5, IIpu Bxyesannon 
OTKPbITHH KJlalaHa BO BHYTPeHHeM pe3ep 
Byape MpowcxoquT rvypaBsuyeckuh yyap 


! 
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“NS tNap 1 TlepeWarolniica Ha OOpasell; C M3BeCTHbII 
INZS BEN 6 
Hs Be 6 TIpHOJIM2KeHHeEM MOMKHO CYHTaTb, 4TO OOpa 
rs BES 3ell NOBepraeTcH MPH 9TOM AHHAMMYeCKO 
4 AS] INE 
ey | INS My Harpy2KeHHIO BCeCTOPOHHUM paBHoMep 
PIN 5 HbIM jlaBieHHem. M3meHeHve BO BpeMeH 


JlaBJICHHA B HECKOJIbKUX TOUKaX pesepByap 
H3MepxeTCH cCiellMaJIbHbIMH jlaTuuKamnu 6 

CHrHaJIbl OT KOTOPbIX (HKCHpyloTcA H 

JleHTe wWiJIenosoro ocuHorpada. JlaruuK 

Puc. 4 OMHYeCKOrO CONpOTHBJIeHHA 7, HaKJIe@HHb 

Ha Hapy2KHylO MH BHYTPeHHIOIO MOBepxHt 

CTH OOpasila, NOSBOIAIOT ONpefeTb AepopMalluu yWIMHeHHA B COOTBETCTBYK 
WWMX TOUKAX; NOKa3aHHA aTYHKOB Take Mepefaiorch Ha  ociMJorpad 


* B mpoekTupopaHuv ycTaHoBKH HM MpOBeseHHH OMbITOR MpHHNMas yuactue B. C. CMupHo 
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[pH UCMbITaHHAX BaPbupoBaH pasHOCTb aB/eHHii BO BHEUIHeM WM BHYTPpeHHeM 
e3epByapax, a TaK?Ke BPCMA OTKPbITHA Klallaka, YTO NO3BOMMJO NOsMyuuTh pa3- 
MUHbIe CKOPOCTH HapacTakua aBsleHun Bipegenax or 2000 no 6500 ar/cex. 

Ha puc. 2 mpupejena ocuMJvicrpaMMa McnbITanua, NosyyenHad Ja omnoro 
3 oOpasuos. JIunusa / oTpeuaeT Y3MCHeEHMIO JaBeHus BOM3M HMxKHErO Topla 
OOIOLKH, KpHBbie 2 u 3 — ynpyrum 
e(OPpMallHAM, COOTBETCTBEHHO, Ha BHYT- 
eHHeH MW BHelUHeH MOBepXHOCTH; pu 
rOM jlecbopMallMa yKOpoueHHA OTKJIa- 
bIBAeTCA JIA KPHBOH 2 BHH3, a MIs 
pusoh 3 spepx. Ulrpuxu ormetunka 
DeEMeHH pacnovlorx*KeHb! yepes 0,002 cex. 

Cys no aunusm 2 u 3, B nepsbili 
epuoq WHHamuyeckoro  Harpy2KeHHn 
eOpMallMH MMeIOT OMMHAKOBbI 3HaK Puc. 2 
ykopouenre); 3aTeM edopmauun y 
HYTPeHHeH MOBepXHOCTH FeE3KO MeHAeT 3HAK (TOUKa a KpHBOH 2), STO cooT- 
eETCTBYe€T MOMeHTY BbINyYnBaHHA OOOJIOUKH. 

TakuM o6pasom, Jvisi pada OOpasioB Obiia HaliqeHa KPHTMYeCKaN Harpy3Ka 
3ABHCMMOCTH OT CKOPOCTH HapacTaHna aBseHHA (cM. TaOu. 1);TOmMHHAa Wop- 
JHOMHHHEBBIX OGOOUeK cocTaBsaa 0,8 MM, utHHa 200 MM, paguyc cpeqnHHon 
oBepxHocTu 90 mM. B Ta6mnue Wan TakxKe KosPPuUNeHT AHHaMuyecKON Mepe- 
| 


Ta6nauna 1 


CkopocTb HapacTaHHuA JaBseHHA, aT/ccK 
Cratu4. 


Harpy. 
(43 OnbiTa) 2000 | 3340 


| 4700 5000 | 6500 


DMTHYeECK. aBseHHe, aT 75) (505) Csi! rein 9,0 10,1 
sdpuuneHT THHaMUUeCK. 
meperpy3kH — 2,66 2,8 oil) SO 3,98 
ClO BMATHH 6 7 8 8 9 1) 


}y3KH — OTHOWeHHe U3MepeHHOrO laBIeHHA K BepXHeH KpHTHUe- 
oii Harpyske (2,04 aT), onpeevIeHHOH AIA WAHHOH OOOJIOUKH HS PelleHHA CTa- 
lueckol 3ajauH (*),— MW YHCIO BOI, OOpasOBaBLIAXCA M0 OKPY2KHOCTH OOOJIOUKH. 
| Kak BHM, C yBeJIHN4eHHeEM CKOPOCTH HarpyKeHHA H3MeHAeTCA (OpMa BOU- 
[oOpas0BaHns, YTO BbIPakKaeTCA B BO3PaCTaHHH YHCJIa BOJH MO OKPyKHOCTH. 
IMecte C TEM Ppe3KO MOBbIIMaeTCA Hecylat CMOCOGHOCTh OOO/OUKK B crayuu 
py2xkeHua. OTH aHHble COrmacyloTca C pe3syJIbTaTaMM PeWleHHA HeJIMHeHHOH 
jqauu 06 ycroiunpocTu o6om0ueK pH AMHaMMyecKOM HarpyxeHuH (°). 


|| BoewHo-BosqyuiHad WHKeHepHaH akajleMuA [locrynuso 
um. H. E. )Kykosckoro 23 XII 1958 
UMTHMPOBAHHAA JIMTEPATYPA 


}1M.A. JlappenTtpbes, A. 10. Hmaunucku ii, JAH, 64, No 6 (1949). 2? A.C. 
i Jb MHP, ['n6xkue naacTHHKH u OGonouKH, M.—II., 1956. %8A.C. Boabmup, JAH, 
1, Ne 5 (1958). 
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Aokuann Akagemun nayx CCCP 
1959. Tom 125, Ni 5 
PDHU3HKA 


E. M. BEJIABLLEBA 


3AKOH B3AHMO3AMECTHMOCTH JIA NPOLWECCA 
PASYTOPAMOYEHHA HEKOTOPbIX KPHCTAJIJIMYECKHX 
OEXMHEHHM MOA AENCTBHEM 3JIEKTPOHOB CPEAHMX 9HEPrMM 


(ITpedcmaeaeno axademuxom A. B. Ily6nuxoseim 13 1 1959) 


ViseectHo, 4TO B Mpotecce ssekTponorpaduyeckoro uccneqoBaHna pag 
BICOKOMOJIEKYAPHBIX COCIMHCHHH NOX elicTBueM 9eKTPOHOB Nepexo_UT 
i3 KPHCTaJIJIMYeCKOrO COCTOAHHA B amMopdxHoe ('~%). M3yyenne npuunH, BbI3bI- 
AIOLMX STOT Nepexog (*), a TakxKe H8MepeHHe TemMepatypb! OObEKTa IPH HccwIe- 
OBaHHH erO B 9/eKTpOHOrpade M 3JIeKTPOHHOM MuKpockone (°) no3BOMAK 
CTAaHOBHTb, 4TO pasyNopsMovenne pala KPUCTaMAMYeCKUX MPHPOAHbIX OpraHH- 
eCKHX COeAHHEHHH HaCTyNaeT B pe3ybTATe HOHH3UPyIoUlero PeliCTBUA 3NeK- 
pouHHoro nyyka. 

TeopeTuyeckHH HM IpakTHyecKHH HHTepec MPH u3yYeHUH B3anMOJelicTBUA 
JOHHSHPYICUerO H3JIyYeHHA C BELLECTBOM MpeACTaBIAeT BOMpOC O BbINOMHEHHU 
}AKOHA E3AKMO3SAMECTHMCCTH, T. €. 3aBHCHMCCTH BeJIMYHHbI Hadsm10Laemoro 
i CeKTa TOJIEKO OT SkcnoshunH Et, re E — wHTeHCMBHCCTb H3ty4enus, t — Bpe- 
Aa COMYYCHHA DKOMeKTpHKa. Bonpcoc oO EbINOJIHEHHH 3aKOHa B2AWMO3aMeCTHMOCTH 
JACCMATPHEACTCA B pPAe padoT no payucOuouornn (°, *), a TakxKe B paboTax, 
IOCBAIMLCHHBIX HCCJIEMORAHWIO GOTOSJIEKTPeTHOTO COCTOAHHA B JM3JIEKTpHKaXx 
| APBJEHHA SIeEKTPCCoTorpadun #a Cotosektpetax (8, °). Kak H3BeCTHO, 3aKOH 
SS8AMMO3AMECTHMCCTH PaHEe ACCEMOBAJICA [WIA (OTOXMMMYECKUX PeaKUNH B 
aslovyax cepeOpa. B uactHocTu, B padote (1°) OblmH OTMe4eHBI OTKJIOHCHHA OT 
aKOHa B3aHMO3aMECTHMOCTH, HaOviloqaemble pH cboTtorpaduyeckom jlelcTBHU 
JIKTPOHOB CpeAHHX 3HeprHH (80—80 ks). 

B wactosmeh paOote nporepka 3aKOHa B3aHMO3aMeECTHMOCTH MPH B3aHMo- 
(eHCTBUM SJIEKTPOHOB CpeAHHX SHEPrHH C AHSEKTPHKOM NPOW3EOLMIAach C MO- 
{OULbIO 3IeKTpOHOrpaduyeckoro Metoja. Ilo snexTponorpaMMaM ompeyesmaocb 
speMaA Nepexoa NMpHNpOAHbIX OPraHHyecKHX CoeHHEHHH M3 KPHCTa/MMYeCKOTO 
OCTOAHMA B AMOfCHOe MPH Pa3sJIMYHOH HHTEHCHBHOCTH H3yyeHHA. Bpemsa o6sy- 
[CHUA tT H3MeEPAICCh TO CeKyHACMepy OT Havawia COMYYeCHHA WO HCUe3HOBeCHHA 
focyleHerO pe3kKOrO HHTePepeHUHOHHOrO MaKCHMyMa, 4TO PerHCTPHpOBaOcb 
kak BH3yaJIbHO, TaK HM Ha COTOMMAaCTHHKe. 

O6yyeHne OOLEKTOB MpON3BOAMNOCb B IICKTPOHHOM MuKpocKone YOM- 
00, no3BONAIOWLEM MOyYaTb Kak 3/IEKTPOHHOMHKpOCcKonHMyeckhe CHHMKH, Tak 
| 9leKTpoHorpamMul. I]noTHocTb ToKa Ha OObEKTE J, ONPeeMAacb C MOMOLLbIO 
‘MaMHapa Papafes, KOTOPbIli NoMewlasicA Ha ypoBHe KOHeuHOrO 9Kpaua. Ilo 
‘MOTHOCTH TOKa Ha SKpaHe /s BbINHC/ANaCb MVJIOTHOCTh TOKa Ha OObeKTE 
0 (io = J2M?, roe M — ysemnuenne OObeKTHBHOH JIMH3bI). 

_ Tlockombky 3aKOH B3aHMO3aMCCTHMOCTH Np JeHCTBUY S/IEKTPOHOB Ha JUu- 
WMEKTPHK H3y4aJICH MPHMCHHTebHO K Mpoleccy CTPyKTYPHOrO NpeBpalenusA 
ClllECTB, HEOOXOAMMO ObIIO YCTPpaHHTb HarpeB OObeEKTa KaK BO3MO%KHY!O MpH- 
‘MHY HaGvlOJaeMbIX CTPYKTYPHbIX H3MeHeHHH. C 9TOH WebIo, Ha OCHOBaHHM 
jaHee npoBezeHHoH padori (°), Obl BbIOpaH TaKOH pexkUM OOMYYEHNA, IPH Ko- 
JopoM HarpeBanue OObeKTa He Mpesbituaio 50°. B KayectBe OObeKTOB HaMH Obl/1H 
ibiOpaubl B-KapOTHH UM rpaMMuHAUH C, KOTOpHle, Kak OblJIO MOKasaHO paHee (4), 
2pAIOT CBOIO KPHCTaJJIMYHOCTh B Mpolecce a1eKTpoHOrpadHyecKoro UCcJeO- 


jaHHaA B pesybTaTe MOHM3HPyiomlero MelcTBHA 9eKTPOHOB. OOBEKTHI ObIWIH 
JaHeCeHLI Ha KOJIOMNeByIO MvieHKy-MoqoxwKy u3 pacrBopoB. Jia rpaMHuu- 
juna C B KauecTBe pacTBOpHTeA HcHOMbs0Basica 70° crMpT, Aid P-KapoTHHa — 
jerponeiupiit odup. 
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Tipu o6nyyenuu 8-KapoTHHa MH rpaMHI\HMHa ObVIO 3aMey¥eHO, YTO BpeM| 

B TedeHHe KOTOPOFO BeILeCTBO MepeXOAUT M3 KPHCTaJWIMYeCKOFO COCTOAHE 
B aMOpHOe, 3aBMCHT KaK OT HHTCHCHBHOCTH OOJyYeHHA, Tak HW OT 9HeprHy MI 
jalouluX aueKTpoHoB. IIpu yMeHbUeHHH MHTCHCHBHOCTH OOyueHHA H yBen 
YeHHH 2HEPrHH 3JIEKTPOHOB YBCJIMYHBaeTCA BPeMA HaXoO*RKJeHHA MOM NYYKC 
JIAHHbIX BeLECTB B KPHCTaJIJIMYeCKOM Ce 

br cek cm? croasHuu. Ha puc. | mpuBeseHbl 31eKTPC 
9000 — HOrpaMMbl oT 8-KapoTHHa 9 uH MOC 
HMHTeCHCHBHOrO OOMy4eHiHA. la puc. } 
IpecTaBJIeHb! KPHBble 3aBHCHMOCTH BE 


7000 JIMUMHbI SKCMO3HLHH Nyt, HeEOOXOAUM 
JWJIA Mepexoja KpHCTa/JIMYeCKOrO Kap 

_x 5000 THHa B aMOpd@Hoe COCTOAHHE, OT MOLI 
by HOCTH MOTOKa 9HEPrHH fy, WIA TDP 
© 3HaYeHHH YCKOPSIOWLerO HaMpsxKeHHs 


AuHaJIOrMUHbI XO, KPHBbIX MO.1yYeH © 

. (ist TpaMHUMAMHAa, OLHaKO, BBHAY eff 
4 i bHOCTH K HOHH3UPY 

120. 160 Gr on? 6ouIbLLIOH YYBCTBHTCJIbHOC py 
IOULCMY JIEHCTBHtO 3JIEKTPOHOB, COOTBE? 
CTBYTtoulaw BeJIHUHHAa MHTCHCHBHOCT! 
Puc. 2. 3apucumocth aKcnosnunn mt  OOJYYeHHA OrpaHnyena. Tlostomy Wii 
(BT-CeK-cM~?), HeEOOXOAUMCH AJA Wepexofa rpaMuUyNHa H3MepeHHaA NpOBOHJIN 


8-KapoTuHa H3 KpUCTaIJMYeCKOro CCCTOA- B y3KOM MHTepBawie 3HayeHHH Harpy 
HHUA B amop(Hoe, OT MCILHOCTH notokKa 
KH Ha OObeKT. 


39HeprHu fy (BT-CM~*) pH Tpex 3HaVeHHAX 
yckopsioniero HanpaxKeHua: J —V =40 kB; V3 puc. 2 BHAHO, 4TO C yBeIHueH 


2—V=60xsB; 3—V=100 ks €M HHTCHCHBHOCTH OOJIYYeHHA MpOHSBE 
J@HHE MOULHOCTH MOTOKa JHEPrHH My A 
BPeCMA tT (9KCNOSHIUMA) YMeHblilaeTca,pHyem Oovlee pesKHH cial HaOsioqaeTe 
B OOAaCTH MaJIbIX HHTCHCHBHOCTeH. STO O3HauaeT,YTO WIA MOCTOAHHOH SHeEPre 
MafarouluX IIEKTPOHOB adPpPeKT Mepexoya JMBIeEKTPHKa H3 KPUCTaJVIM4eCKOT 
COCTOAHHA B aMopdHoe He OMpeseAeTCA OMHOSHAYHO 9KCMOSHIMeEH Ny 
CleloBaTesIbHO, MPH HWOHH3HPyIOuleM JeHCTBUH 3JIEKTPOHOB Ha KapOTHH 
rpaMHIHHH MMeeT MeCTO OTKJIOHEHHE OT 3aKOHA B3AMMO3AMECTHMOCTH B YK4 
3aHHOM Bbilie cMbIcuie. [lo-BHqHMOMY, MIpollecchl pasynopxAOYeHHA KPHCTaJJIO 
KapOTHHa HM TrpaMHUHYHa 3aBUCAT He TOJIbKO OT OOUIerO YMCA BIEKTPOHOE 
yaBluuX Ha OObeKT, HO HM OT HHTepBasla BPeMeHH Mex Ay HX NonalanHem 
TakuM oOpa30M, HrpaeT POb KOJJIEKTHBHOe elHCTBHe 3JIEKTPOHOB. 
OTKjOHeHMe OT 3aKOHa B3aHMO3aMecTHMOCTH Oovlee CHJIbHO CKa3bIBaerc! 
B OO/aCTH MaJIbIX 3HayeHMii mHTeHcuBHOCTH w3nyyeHus. K coxkauleHmio, Hat 
He yalocb HCCJI@MOBaTb 3aBH°OMMOCTb Mot =f (Ny) AAA MAOTHOCTH TOKAa EF: 
oObekTe jy <1-1074 a/cm®. TIpopepka 3axona B3aMMO3aM2CTHMOCTH B OOVIACTI 
OoubuleH WHTeHCHBHOCTH (jo > 5-107? a/cm”) He wMema cMbICa, TaK Kak [Ip 
MJIOTHOCTH TOKa jp = 5-107% a/cm? nu BbI ue HaOM0 asc CHIbHbIA Harpes OObSK Tal 
B 3akmouenve Mpwoury rtyGokyio GnarofapHoctb npop. A. JI. ittexrai 

u B. M. @®puakuny 3a pay WeHnplx 3ameuanuii. 


40. ‘80 


LS areas 


} 


Jla6opaTopua 2IeKTpOHHOM MuKpocKoNHH Ilocrynuso 
mpH OryemeHuH Ovomormyueckux Haykyj 7.11999 
AkajlemMuw HayK CCCP 


UMTUPOBAHHAS JIUTEPATYPA 
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K cmamee E. M. Beaasyesoti. cmp. 1005 


Puc. 4. SaekrponorpamMpl or 8-Kaporuna. A—o OOmyuennn; 6 — nocae 
MHTeHCHBHCLO OG/yYeHHA 9/IeKTPpOHaMH 


K cmamoe A. B. Tonauesa, B. Il. Anaanua u H. C. Maseao, cmp. 1048 


Puc. 3. PentresorpamMa nomuMepa 3-HHTpocrupoua 


K cmambe B. E. Kymana, cmp. 1100 


(3) 
Pue. 2 Puc. 3 


ic. 2. )Kuabl wemounoro am(pHOou1a B MarHeETHTO-MapTHTOBOM KBapUHTe. (ln. Ne 36; 51%; 
HHKOJIN CKpeuleHbl). P —-ukeouHOH ampu6oa 


lic. 3. Kua menounoro ampH6o7a HW ee 30HA OKOMOTPELLHHHOO MeTacoMaTO3a B MarHeTHTO- 
\MMHHrTOHUTOBOM KBapuuTe. I[lopoxoo6pasyloulwi KYMMHHITOHHT YaCTHYHO OxLe10UeH. 
{ I. Ne 327; 64%; HNKCAM MapasnembHbl). P — menouHoH ampH6on, Ky — KyMMHHrTOHHT) 
| 
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Hokuago Akayemun nayxr CCCP 
1959. Tom 125, No 5 


PHSHKA 


M. A. MOKYJIBCKMM, 10. C. JIASYPKMH, M. B. ®HBEMCKMM u B. HM. KO3HH 


OBPATHMbIE PAJMALMOHHO-MEXAHWYECKHE 
IPPEKTHI B MOJIMMEPAX 


(ITpedcmasaexo axademuxom A. I]. Anekcaxdposeim 8 I 1959) 


B pesysibtate JeHCTBHA MOHM3HpyIOULMX U31yYeHHH MeXaHMuecKue CBOII- 
TBa IICJIMMePpOB MOryT H3MCHATLCA B CHJIbHOM cTemeHu. M3menenna, HaGuto- 
aeMble B OOJIYYCHHIX MOJIMMepax, HeOOpaTHMbI HM OOyCOBMeHbI MpoTeKaHHeM 
‘MMMUeCKUX Peak (CWIMBaHHe, JeECTpyKUMA MH Wp.). Crpykrypa u cBolictBa 
OJIYYCHHbIX MOJIMMEPOB ABJIAJIMCb MpeAMeTOM MHOPOUMCJIeEHHbIX HCCeqOBaHHii, 
OCTOAHHE Ke MOJIMMePHbIX BeLECTB HEMOCpeACTBEHHO B Mpollecce oG1yueHHs, 
lCCMOTPA Ha OYEBHAHY1IO BaXKHOCTb BOMpOCa, H3YYAOCb JIMLIb B OTAC/IbHbIX pa- 
OTAX MO QJIEKTPH4YCCKHM HM OMTHYCCKHM CBOHCTBaM; M@XaHHyeCKHe CBOLCTBA 
[OMMMepOB NOX OO yYeHHeM BOOOILe He HCCJIeOBAaJHCb. 

Ileibio HacTosuleH paOoTbl ABHJIOCb HCCJIeqOBaHHe HCKOTOPbIX MeXaHHye- 
KHX CBOHCTB MOJIMMepoB B Mpolecce OOs1yyeHusA. IIpH 9TOM 2%*KeaTebHO ObIIO 
OCHOJIbSOBaTbCA JOCTATOUHO MOLLHbIM HCTOUHHKOM H3JIYYeHHA, B Ka¥eCTBe KO- 
oporo Obl BbIOpaH aAyepHbIH peaxtop ('). PaGora npou3Boqusacb B OXJIaxKae- 
[bIX BOMOM BepTHKaJIbHbIX KaHasiax. [IpeqBapuTesbHO Obl H3MepeHbI MOTOKH 
eHTPOHOB H Y-KBaHTOB, a TakxKe SHeEpreTHyecKad 03a, NMowyuaemaa oOpa3- 
amu. Ilocnequaa onpesesauacb 10 HadaibHOH CKOPOCTH HarpeBa JO3MMeTpH- 
eCKUX OOPa3IlOB, H3POTOBJICHHBIX H3 TeX Ke BeMLeCTB, YTO H HcC/eLyemble O6pa3- 
‘bl. M3MeHAA MOU[HOCTb peaKTOPa, MOXKHO OblIO BAaPbHPOBAaTb MOMLHOCTb JO3bI 
-mpegemax to ~ 50 000 pay/cex. 

Kanan 3an0iHasica BOOM, KOTOpad OOecneunBawla TenIOocbeM c OOpasi{oB. 
‘eMilepaTypa BHYTPpH OOpa3iloB He IIpeBblillaia TeMMepaTypbl BOAbI B KaHasle 
oulee, ueM Ha 1°. KonTpovbHble OMbITbI C OOpa3laMH NOJIMBHHUIXOplya, 3a- 
(MUCHHBIMH OT BOAbI MIeHKO KayuyKa, MOKa3aJIM OTCYTCTBHE BMAHMA HOHMSH- 
‘OBaHHOH BOJbI Ha MeXaHMyeCKHe CBONCTBA. 

_ Bbllo MOCTpOeHO HECKOJIbKO MPOCTbIX MpHOOPOB, MO3BOJIAIOULUX M3MePATb 
Seale XapaKTePpHCTHKH MOJMMepoB No oOtyyeHHeM. OOpa3ilbl MoMe- 
JaJIMCb B HX HWKHeli YaCTH, NorpyxXaBulelica B KaHam peaktopa. B yacrHocTH, 
AKMM 06pa30M Obi MpHcnoco6leH AH paOoTbl B peakrope mpHOop (cM. (°)) 
JIA MOJIYYeHHA KPMBbIX pacTMKeHHA (c — s). OOpasubl mpedctaBamM coooH 
BOMHbIC JOMaTKH ceyeHHeM paOoueli yacTH 2X2 MM. B mpuOope HaxosusJOcb 
WHoBpemeuHo oT 4 Jo 12 oOpas3os. 

Hamu O6buid HCCeLOBaHbI MOJIMMepbI, pa3sJIMUHbIe MO payMallHOHHOM CTOH- 
OCTH HM MO XapakTepy OCHOBHBIX paWallMOHHO-XHMUUeCKHX M3MeHeHHH (CLIN- 
aHHe — B MOJIMCTHPOJe, B pe3HHaX Ha OCHOBe HUTPHJIbHOrO HM HaTypaJIbHoro 
ayuykKoB, ecTpykKUua — B MomMNs06yTHseHe, MOMMTeTpapTopsTHseHe, MOJIH- 
‘eTW/IMeTaKpMulaTe HW B MaCTHPHUMPOBaHHOM M HelMMacTHPHWApOBaHHOM M0- 
/MBMHUIXsOpuse)*. 

_ Tipu cpasuenum MexaHnyeckux CBOMCTB OOpasloB, HaXOANLMXcH B Mowe 
|3yueHHa, CO CBOMCTBAMH HCXOJHbIX OOpasloB HM OOYYCHHbIX, HO MCIIBITHIBae- 
(pix mocse oOy4eHuA, ObluIH OOHApyxKeHbH]E OOPaTHMBIe pakunal u- 
/HHO-MexaHHUecKHe 29PPeKTH. OH COCTOAT BO BPeMeHHOM, 


] 
i 


* B mocaweqHux AByX MaTepHalaxX CKOPOCTH AecTpyKUMH HW CUIMBAaHHA CPaBHHMBI. 
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o6paTHMoM u3MeHeHMH F MexaHNyecKHX CBOLCTB MOJIMMepoB. OTO H3MeHeHH 
BO3HHKaeT BO BpeMsl OOMYNeHUA HUCUYesSAaeT NPH NpekpalleHH k 
oO yYUeHHA. 

Hamu Ha6ofamvcb clemyiouluwe OO PpaTHMBIe 3pPexKTHI: | 

1. CHWKeHHE MPOUHOCTH NOJIMMeTHJIMeTaKpHJatTa. || 

2. CHMxKeHHe Mpesesa BHIHYKJEHHON 9aCTHYHOCTH op (7) MOJMBHHUAXJOpH as) 

3. YBeNHYeHHe Pa3pbIBHbIX YJJIMHCHHH MOJMBMHMIXOpHya. 

4, Ypeunuenne CKOpocTH pesakcalluv HalpsAxeHHH B UCC/IeOBaHHbIX MaTe? 
pHasax. 

5. YBeudenne CKOPOCTH KpHNa NOMBUHUXIOpHya, NOMMCTHpOa, TePJOHE 
WM pesHH. 

OctaHOBuMca Oosee NOApo6HO Ha nn. 2 HS. 

Ha puce. | u306paxKeHa 3aBHCHMOCTD Gy NOJMBUHHIXJOpHa OT HHTeErpaJIbHOE 
no3bil. Kpuspie / uv 2 (u3MepeHus BO BpeMA OOJIYYCHHA) HAYT SHAYHTeIbHO HUKE 
KpHBOH 3, NOJYYeHHOH Nocwie OOyyueHHA. 
Dddekt oOpaTHMoro CHHKeHHA og ~ 25% | 
npH mMowuHoctH yo3p1 46000 pap/cex. 
(H HHTerpalbHOH ose 60 Mpay) 4H, Bo3- 
pactTaeT MpPHOH3HTeIbHO JIHHEHHO C_yBe- 
JIMYCHHEM MOILHOCTH o3bl. ITIpu ~ BbI- 
KJIOUCHHH OOJYYeHHA OOpaTHMbI ac:dpeKT 
ucuesaeT 3a BpeMA MeHee | MHH.; coxpa- 
HACTCA JIMUIb OCTATOUHIH oapPeKT, OTBe- 
yalouluH KpHBOH 3. 


0 20 40 68 Mpad 


Puc. 4 Puc. 2 | 


Puc. 1. SapucuMocTb mpesesa BLIByXCHHOM 3/1aCTHUHOCTH NOMMBUHUIXIOPUAa O, OT HHTerpati 
Holt yo3sbl. J H 2—s mpollecce OOMyYeHHA C HHTeCHCHBHOCTbIO cooTBeTCTBeHHO 46 000 
16 000 pan/cex. 3 —o, OOy4eHHbIX OOpaslloB, HCMbITaHHbIX Nocse NpeKpalleHHA OOyYeHH 
Temnepatypa onmbirop 50—55°. Ha pucyHkKe M306paxKeHbI pesybTaTbI ycpeqHeHHA aHHb 
HECKOJIbKUX ONbITOB. MuTepBaJbl 3HaveHHH O, M HHTerpalbHOH Aosbl, MOyYeHHOK oOpasya 
WO H3MepeHHA, YKa3aHbl BEPTHKaJIbHbIMH YepTOUKaMH HM MYHKTHPoOM | 
Puce. 2. Kpun Bp nomupunuaxnopunze. Hanpsxxenve | KI/mm?; Tremnepatypa 57—60°. /, 2, 
wu 4 — Kpnn B Mpouecce oOnyueHHs (HHTeHCHBHOCTb 46 000 pan/cek) B OOpasilax, HarpyxxeHH 
COOTBeTCTBeEHHO Yepes 2; 10; 15 mu 50 MuH. Nocne Hauala OOyUeHHA; O3bI, NOMYYeHHbIe 3TH 
oOpasuaMH Qo Hauasa KpHina, COOTBeTCTBeHHO, 0; 6; 28; 42 u 140 Mpay; 5, 6 u 7— xpun B 
noua oOmyuesua: 5 — HeoOmyueHHbI oOpasen; 6 H 7 — OOpa3lbl, NomyuMBWIHe osb 50) 
250 Mpa | 


Ha puc. 2 mpuBelena 3aBHCHMOCTb JlePOpMallHH NMOIHMBUHHIXJOpuza NC 
eHcTBHeM NOCTOAHHOrO rpy3a OT BpeMeHH. CkopocTb KpHna nog o6syyeHu 
(kpuBbie /—4) 3HauMTeIbHO BbILe, YEM JO HMOCMe OOyYeHHA (KpuBLIe 5B—7 
B ta6a. 1 npHBoATcA 3HaveHMA CKOpOCTH KpHna (B OOacTH BpeMeH, Te OF 
MPHOMH3HTebHO MOCTOAHHA) B pa3svIMYHbIX ycnoBuAx. B pesybrate Heobps 
THMOPO adekTa JecTpyKIUMM CKOPOCTh KpHMa Bo3pactaeT (PM HanpsxKenus 
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* kl’ /mm?) B 3—10 pas, a Bo Bpema OOJIyYeHHA OHA OOPaTUuMo yBemMuNBAeTCA 
me B 20—25 pas. Stor sdhiext, Kak u OOpaTHMoe CHHXKEHHE oy, BOSpacTaeT 
> YBeJIHYeHHEM MOIINIHOCTH JO3bI. 

Bouiee o2Ho3Ha4yHoe cpaBHenue CkOpocteH Kpula nog o61yyeHnem u 6e3 o6uly- 
Y@HHA MOCTHraeTcA B OMNbITaX C BKJIIOUCHHEM HU BBIKIIOUeHHEM oOyueHHA 06- 
pasa, B KOTOPOM HelpepbiBHO ugeT Kpun. 

HaOwogator kpun o6pasua 6e3 o61y4enua, 3aTeM, He NpeppiBast onbiTa, MpH- 


Sop Norpy2kaivT B 30Hy OOyyeHHA; Ha6mOLaloT yckopeune Kpnnia. Satem peaxtop 
ICTAHABJIMBAaOT H BHOBb HaGulOalor 


Bameienve Kpuna. IIponeccni BKIO- 
4eHHA HW CHATHA OOJyYeHHA 3aHuMa- 


ralOwi nH Tae 


oT HeOobuIO0e Bpema (0,5 MHH. HH 
meHee). TeM CaMbIM B 9THX oMbITax 
oOecneuHBaeTCA OMHAKOBOCTbh BCeX 
yCNOBui WCIbITaHuA (HHTerpadbuasn 
No3a, ByeMA MmpeOniBaHua oOpasila 
fof Harpy3kou, yAuHeHHe UT. 7.) 
MB YHCTOM BHJe BbIJeAeTCA JelicTBHe 
OOyYeHHA Ha CKOpOcTb xkpuna*. 


Ckopoctb Kpyna HelactudunupopanHoro 
NOJHBHHUWAXJOPHa (MCILHCCTh JO3bI 
46 000 pag/cex, Temnepatypa 50°) 


Kpun BHe noua o6ny- 


dees ane 
YeHHA (a1 » CeK, ) Kpun B nose 


Hanpa- oOny yeHHsI 


de 408 = 
*KeHHe, o6syuen. | \Gp *10°, cex. 
KI’ /MM? | neo6sy4en.| MaTepnan Hoce nosyyenua 


KpuBbi2, novyyenuple mo onucaHHolt ce ha ee ee 
cxeme, H300paxKeHb Ha puc. 3 u4, 

M3 KOTOPbIX ACHO BHHO OovblU0e Re Ne o 
OOpaTHMoe H3MeHeHHe CKOPOCTH KpH- 1'0 fore 3,3 70-75 

Na MpH BKJIOUCHHH HW BbIKJIOUCHHY 3,0 || 1,9 6.51 .30==70 75—150 


oOIyueHHA. ed 

IIpupogxa o6paTuMbIx paquallNOHHO-MexaHMyeckHX schcbeKTOB MOxeT ObITb, 
BOOOUe TOBOPA Kak (u3suyeckol, Tak Mm XMMMYeCKOH. To, 4TO OHH Ha6si0- 
AaloTcA Kak B CHIMBAIMWMXCA, TAK M B JeCTPyKTHPyloulMx NoNMMepax, CBUJe- 
TEJIbCTBYeT, Ha NepBbiI BSA, 
IpOTHB XMMHYeCKOrO MeXaHH3Ma, 
B QIb3yY HeKOTOpOrO oOulero, 
He 3aBHCAllero OT XHMHYUCCKHX 
CBOHCTB nowHMepa. Takor cOulni 
Me€X@HH3M MOXHO l1pecTaBHTb 
ce6e culelyIouluM OOpa3om. 

Bos6yxkeHHble B pesyJIbTaTe 
B3aHMOJeHCTBHA C HOHN3HPyto- 
wel “wacTHWeh MOJIeKyJIbI Mpoxo- 
WAT B Mpotlecce ANCCHMAaMH 9HEp- 
THM Yepe3s COCTOAHHA Oosee CJa- 


"Q 10 20 JO 40 50 mux. OblX BO30yKTeHHH, HelocTaTou- 
HbIX JIA Ppa3spbIBa XHMHYCCKHX 
Puc. 3. Kpun B pesuHe Ha OCHOBe HHTPHAbHOrO §6CBA3eH, HO COOTBETCTBYIOMLUX 


kayuyka CKH-18. Hanpsaxenne 9,5 KI /cm?, TeM- 
nepatypa 45°. / — kpun B peaxTope, Touka A — 
BKIOUeHHe O6yNeHHA C MHTeHCHBHOCTHIO 23000 
pan/cex, Touka B — pblkiouenNe OOJlyYeHHA; 3a 
BpeMa KpHma Mog oO1yyeHHeM OOpasel, NOYYHI 
nosy 33 Mpaa; 2 u 3 — xpun Bue Nowa oGryue- 
wus: 2 — neo6syueHHbli oOpaseu; 3 — oOpasel, 
nlomyunpunun o3sy 84 Mpay 


KPaTKOBPeCMEHHbIM JIOKaJIbHBIM Ha- 
rpeBaM JO BbICOKHX TeMIepaTyp. 
STO MOXKeT NMPHBOLUTbh K yckope- 
HHIO peJlakCalMOHHbIXx MpolleccoB 
WM W3MeHEHHIO pxfla CBOHCTB Be- 
I1leCTBA. 

Jina mpoBepkKu 9TOrTO Mpesno- 
JIOOKKCHHA HAM ObIJI MOCTaBJICH OMbIT MO KPHINY NOJIMBHHUIXIOpuya Npu o6uly- 
YeHHH CHJIbHbIM NYYKOM BHJMMOYLO CBeTAa, 3HepruA KBaHTOB KOTOpOrO AOCTaTOU- 
Ha JIA BOSOYKACHHA BHYTPHMOJeKy JAP HbIX KONeOaHHH, HO HEMOCTaTOUHA [WIA 
pa3pbiBa XHMHYeCKHX CBxABeH. 


* Tlpapaa, pH mepexoye oT OfHOrO perwKuMa K ApyroMy ee Heinen ls Saban 
—3° HbIT HM pacueT MOKa3bIBalcT, 
HeHHe TemmepaTypbI (oObluHO ~2—3°), HO oO 
OODACHHT HaGOJaeMbIX H3MeHeHHH CKOPOCTH Kputa; YTOObI BbISBATb TlOMOOHbIe CKAYKH, M10 
6 10—30° u Gonee. 
TpeOopaocb Obl H3MeHeHHe TeMIepatypbl Ha 
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B 9TOM OMbITe MOLMLHOCTh 2HEpreTHyecKOH JO3bI OblJla IpHMepHO Ha NopsAAG 
6ompule, UeM B peakTope. Teno OTBO_MOCb MpoTOYHOK BoyOK. Buauase Obb 
oOHapyxkeu apcbeKT ycKopeHHA KpHna nox oO y4yeHHeM. OfHako C yJIyUIeHH 
TemOOTBOLa (MYTEM YMEHbUIEHHA TOJILMHbI OOPasloB) OH CTPeMMJICA K Hyd 
Kak noka3aJiH JlasIbHeMLIMe pacueTbl, OTPHUATeJbHbIA Pe3yJIbTaT ONbITa HE MOMKE)) 
pacCMaTpUBaTbCA KaK JOKa3aTe@JIbCTBO HEBOSMOXKHOCTH PUusKYeCKOrO MexaHHs 
Ma, Tak KaK YyCJIOBHA OMbira (TeMMepaTypa, 9H€prHA KBaHTOB) ObIJIM, NO-B 
JMMMOMY, HeBbIFOAHbI Wid OOHapyxkeHHA HCKOMOLO scppexTa. 

Hexkoropaa KOppesAWNA MexKLY BbIXOLOM HeOOpaTHMbIX paNallHOHHO-XUM 
YeECKHX MPOWeCcOB H BeJHYHHOM OOpaTuMbIxX aeKTOB sacTaBJaeT Oomee BH 
MaTeJIbHO paCCMOTPeTb H XHMMY4eCKHM MexaHH3M. Tak, OHH 3 HaMOovlee CTOH 
KUX MaTepHasloB — MouMcTHpo — OGHapy2KuBaeT H HaHOoulee caOblli OOpaT 
MBI adcdekT. C [pyro CTOPOHbs 
NOMH3Z06yTHJIeH H, OCOOeHHO, TI 
JMTeTPapTopsTHeH, OOMaqaroulnd, 
MaJIOH pallMal\HOHHOH CTO KOCTbIO 
COHapyxkuBaloT oboe oOpa: 
THMOe ycKOopeHve kpuna yxXé 
TIpH MaJIbIX MOLJHOCTAX 03 
(1200 pan/cek Wain TedoHa 
5800 pan/cek Ja mMomwMH3s00yTH 
jleHa). 

PaccMaTpHBad BO3MOXKHbIM XH-+ 
MHYeCKHH MeXaHH3M OOpaTHMbI 
apPekTOB, NPHXOANTcCA MpewNose 
XKHTb, YTO B Mpolecce oOOsyyeHHA, 

- Hapsaly Cc WpoTekaHHeM XHMHUeC 
Puc. 4. Kpum B pesuue Ha OCHOBe NOMH300yTHIe- KYX H3MeHCHHH, B MOJIeKY ax 


Ha. Hanpsxxenne 6,6 KI/mMm?, Temnepatypa 20°, 
1 — kpun B peaktope, Touka A — BksioyeHHe TOAUMeP a “NT POUCk ONT ee 


o61y4seHHA C MHTeHCHBHOCTHIO 5800 paz/cex, Tou- HOC KOJIHYECTBO OOpaTHMBIX pas 
ka B — Bklouenve OOyYeHHA; 3a BpeMa KpHna PbIBOB B TJIaBHOH IWenu UW B O00KO- 


nod oOydeHHeMm oOpasel, nomyuun gosy 1,8 px rpymnax c noculeqyroulel pe- 
Mpaq; 2 po a Sana KOMOHHallHeH OOpas0BaBLUUXCA pa- 
AuKasoB. B pesysbTaTe, B MOVJIH- 

Mepe B Mpolecce OOJYYeHHA CO3faeTCA HeKOTOPaA CTalWOHapHad KOHIeHTpa- 
WMA CBOOOAHHIX paMKaJIOB HM MPOMexKYTOUHBIX MpOAyKTOB, OOpaliiaroulaacs | 
B HYJIb Mocsle MpekpalleHua OOyyeHHA. Pa3sppiBbl Weneli WH NMOABJIGHHE HH3KO-: 
MOJICEKYJIAPHbIX OOpasOBaHHH MOLryT CKa3bIBaTbCA Ha MeCX@HHYECKHX CBOII- 
cTBax MaTepHasla. MoxuHo ce6e mpescTaBuTb, YTO Mp HaJIMYHH MeXaHHyecKHXx | 
HalpAKeHHH 3a BPCMA CYIIECTBOBAHHA KBPeCMeHHbIX» Pa3PbIBOB MOVIeKYywJI Oy- 
eT MpOUCXOJMTb Kak HakONJeHHe AesopMalluuH, TaK HM yCKOpeHHOe pa3BUTHe } 
polecca pa3spyuieHua. 
KaKOH Mepe NOOOHbINM MCXAaHH3M MOXET JaTb KOJIMYeCTBeEHHOe oObACHeHHe} 
OOpaTHMbIX pajMalMOHHO-MeXaHHyecKHXx adpPeKTOB, MOKHO NWOKa3aTb aJib-| 
Helwee HCCIeqOBaHHe. 


Tlocrynuao 
23 1X 1958 


Ls 


UMTHPOBAHHAS JIUTEPATYPA 


' C6opx. Peaxtopocrpoexue u Teopua peaxtopos, M3. AH CCCP, 1955, crp. 91. 
2J0.C. JlasypxKuy, Po Jl. Corer nconp nl ®, Jimeno 267 (1951). 
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Hoxazane Akayemun nwayx CCCP 
1959. Tom 125, M5 


PHSHKA 


Akayemuk WH. K. KHKOHH, E. M. BYPAK u WO. A. MYPOMKHH 


OB AHOMAJIbHO BOJIBLIOM 3S®MEKTE XOJWIA 
B ®EPPOMALHHTHOM CILJIABE XPOM — TEJIWJIYP 


IIpu uccreqopanuu rasbBaHOMarHUTHbIX sippeKToB B (PeppOMarHUTHBIX criia- 
BaX M3 HeeppOMarHHTHbIX KOMIIOHEHT Mbl OOHAPyXKHJIH aHOMaJIbHO 6o.bIIOe 
sHayeHve (eppoMaruurHoro Kosppuuwenta Xoma B ciiaBe XpoM — Tesyp 
(50 aTomH. %). 

Ilo cbeppomarHuTHbim KoadppuyveHtom Xosa Mbl NOHMMaeM 3HayeHHe KO- 
appuinenta R;, onpenemsemMoro ypaBHeHHem (12) 


E =R, [Jj] + Ro (Hil (1) 
AJIM COOTBETCTBYIOINHM e€My YypaBHeHHeM 
Un =RiJ 5+ RH, (1a) 


rye E— sjextpuyeckoe move, U — coorsercTBylollai eMy pa3HOCTb MOTeHILH- 
aJIOB, BOSHHKalolive B OOpaslle C TOKOM IJIOTHOCTH j (CHJIa ToKa /) NOX BuM- 
AHHeM WOlepeyyoro MarHuTHoro nomad H uw cooTBeTCTBylOlero emy HaMarHu- 
yeHun J; d—TommuHa oOpa3ua, Ry — «Kmaccuyeckul» Koasdpullwent Xovuia. 

iia oObtuHbix (HeceppoMarHUTHBIX) MeTaJWIOB MepBbI WIeH MpaBOH uacTH 
ypapueuna (1) nau (la) paBeH Hyvno. 

Jia TeOpHu raJIbBaHOMarHUTHbIx sciekTOB peAcTaBIaeT WHTepec HCccuJe- 
MoBaHve Kaxkoro u3 Koaxppuuuentos R; wu Ro. B HacTosuleH paOoTe MbI oc- 
HOBHOe BHUMaHHe CocpesOTOUMM Ha u3sy4yeHHH deppoMarHuTHOrO KosPKUMeH- 
ra Xousna R;. 

B ta61. | 3HayueHve deppomarHuTHor oO Ta6auna 4 
Kooppuynenta Xowia Ry, MOMyYeHHOrO Ha- 

MM [JIA CilaBa XpOM — TeJWIyp, COMOCTaBJIeHO 
CO 3HaveHHAMH 9TOrO KOIPPHUvNeHTa WIA — Bemectso 
mupyrux cbeppomarHertukos (3,4). Mmea B BHA 


B-T 
a-raycc: cM” 


R 7-10" 


TeMilepaTypHy!0 3aBHCHMOCTb Koop pulveHTa GC, re | 9 296 560.0 
Ry, CPaBHeHHe MpOH3BOAMTCA pH OMMHAKO- >Keze30 | 0,286 16.2 
BbIX 3HaUeCHHAX IPHBeeHHbIX TeMIlepaTtyp Cr—Te | 0,465 —680,0 
T/@, rye @ —Temnepatypa Ktopn. Jina wa- Huxem | 0,465 —5,3 


mero civiaBa 8 = 54° (mo u3MepeHHIO Mar- 

HeTOKamoOpHyeckoro appekta). HackoulbkKO HaM U3BECTHO, CTOJIb OOJIbIIOe 
3HayeHue (peppomarnutHoro Kosppuuventa Xosmna—B 100 pas  Oovbutee, 
yeM y KeJle3a, HaOwloqaerca BIepBble. ; 

Oco6plii wuHTepec MpelcTaBsIAeT UCCJIeqoBaHve TeMMepaTypHOH 3aBHCHMOCTH 
abpexta Xowwia MW, B YaCTHOCTH, H3MepeHHe ero MpM Mepexofle yepes TOUKy 
Kiop. CpapuuresbHo Hu3Kaa Temuepatypa Kwpu u Oombulol sdppexr Xosaa 
Weaior Haul ciiaB OCOGeHHO MIpHroAHbIM Id Takux Uccweqopannik. B cBa3u 
C STUM’ MbI UCCeOBaIM TeMMepaTypHy!0 3aBMCHMOCTb a*ppekta XovWa B Crva- 
pe Cr-—Te uuKe HM Bbllle TOUKH Kiopu (OT TeMlepaTypbl XHAKOrO a30Ta oO 
300°). Huxke MpHBOAATCH OCHOBHBIC pe3yJIbTaTHI. 
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l.OQppext Xonaa wuxe Touku Kiopu. Ha puc. | npupexenbi Kpu- 


Bble 34BHCMMOCTH pa3HOCTH NoTeHuHaoB Xovwia Un; OT HallpskeHHocTH 


MarHuTHoro novia A Mp pa3Hblx Temnepatypax. Okctpanomupya x H = 0 JH 
HelHy!l0 YaCTb KPHBbIX IpH COMIX 3HAYeCHHAX MOJIA, pH KOTOPbIX HaMarHu- 
yeHHe JOCTHIVIO HaCbilleHuaA Js, MbI NOJlyyaeM 3HaYeHHeE pa3HOCTH MOTeHIHMa- 
nop Xossia Uys, CooTBeTcTByIOUlee HaMarHMyeHHlO HacbulleHua Js OOpasia pu 
JaHHOM Temilepatype (*) 


i | 

Uns=Rils 7. (2) 

BecnoubsoBaBluncb HSBECTHBIMH SHAeHMAMH EaMarHHveHHa HacbilleHHs 

Js (sia crviapa Cr—Te (°), Mbl BbluHCJINIH 43 (2) Kos¢quunent Ry. Temne 


Palyphad 3aEHCHMOCIb Ry Tipe: 
80m feHa Ha puc. 2. 


a 
Ul tal Om O—~ 
aa 


7 


Viz teopeTuyeckux coo6paxe: 
HHH, pa3BHTbIX B (°), cwlefyer| 
yTO deppoMarHuTHBI Kosd dui 
gueHT Xowwia Ry HenccpectEeH! 
HO CBH3aH CO 3HaveHHeM KBadj 


ee 
| 


[ 
oe 
8 
° 


! 
eS 

° 

i 
ae. 


6-2 
a-eayce cme 


JO 


\ 


0 9 
13 9pem. -200 -100 0 4C 


Puc. 4 Puce. 2 


paTa CNOHTaHHOrO HamarnuyeHua J2,. EcrecrBeHHo mpeqnosoKHTb, uTo fa 


Omoaemad TemMlepatypHad 3aBucuMocTS Kospdunventa Ry o6ycsoBnena TeM-y 
MepaTypHOM 3aBHCHMOCTbIO CNOHTaHHOTO HaMarHnueHna Jsp- B cBa3H c 9STHMI 
Ha pvc. 3 moctpoeHa 3aBucumoctb R; oT J=,» KoTOpaa, Kak serKo BHJIeTB,| 
MOXKET ObITh TIpeAcTaBsena B BHse | 


I= a(p—Jz). 


CytlecTBeHHO, 4TO nocTosHHas 8 ¢ MocTaTouHo xopomel TouHOCTHIO COB-| 


2 i 
mamaeT Co 3HaueHHem Jo — KBalpaTOM CHOHTaHHOrO HamarHMuenug TIpH a6co- 
JHOTHOM HyJle, KOTOpoe, MO JaHHbIM (°), paBHo 


= raycc-cm8\2 
Jo = (729 (SS) 


TakuM o6pa30M, 3aBucuMmocTB (beppomarnutoro’ Koabpuunenta Xosna or! 
CHOHTAHHOPO HaMarHHYeHHs! MOXKET ObITb NpencTapsena B Bue | 


Ry =a(J2—J*), (3) 
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M13 puc. 3 cnenyer, aro npn Jsp = 0, T. e. Bele TouKH Kiopu 


RyxTs) = 35-1078 a 


a-raycc-cm? * 
2. Ippext Xoana Berme Touxn Kwpu. Bpue’rouku Kropu pasHocrb 


NoTenuMasos Xosmia Uy nponopunonanbua wanpaxeHHOCTH MarHHTHOrO No- 
JIA, KaK MW B OODIUHBIX MeTasaX, T. e. 


t 
Un = RH. 


IIpeycrapiano wHTepec mpopepHTb Ha HallleM criaBe cipaBeqMBOCTS ycTa- 
_HOBJICHHOH B CBO€ BpeMA 3aKOHOMepHOCTH (’), MO KOTOPOH HM B NapaMarHUT- 


b-e 
@-2ayce-co? 


HOH OOsacTH pa3HOCTb NOTeHWMaoB Xowwia claraeTcA M3 YacTH, Mpomoptiuo- 
HaJIbHOH HaMarHMYeHHIO, HW YaCTH, MpOMOplwOHabHOM HalMpAxXeHHOCTH MarHUT- 
HOrO NOJIA. 

Hamarnvyuenue oOpasia B TapaMarHuTHOoM cocTosHuH J =xH, rye x— 
MarHuTHad BOCIIpHuMuMBOocTb. IIpu cupaBeyMBOCTH yKa3aHHOl 3aKOHOMepHOCTH 


Un = Ryxll — + Ry 


YWJIM 


R=R «+R, (4) 


rye Rp, —apaMarHuTuE KosdpiPuunent Xousa (Mo aHasoruu c deppoMarHuT- 
HbIM KosdpPuuNeHtom Ry), Ry —HOpMadbubIli KosdduMenT Xoa, KOTOpbIL 
MO*KeT HW OTMIHYATECA OT Ro. 

CnpapelmuBocTb (4) MoxkeT ObITb TipoBepeHa OvlaroyapaA 3aBHCHMOCTH Mar- 
HHTHOH BOCIIPHHMYMBOCTH x OT TeMMepaTypbl, KOTOPad OObIdHO NMOYMHAeTCA 
3akoHy Kropu — Belicca: 

Ge: 
~~ T—0° 
JleticTpuTembHo, B Mpewnosioxennu, uTO Ry wu Ry He 3aBMCAT OT TeMMepaTypbl 
3sHaueHue R—R, =R,x OMKHO MeHATDCA C TeMMepaTypoH WO 3aKOHy 
Kropu — Beiicca. 

B cooTsBeTcTBHH C 9THM MbI HCCIeqoBaM TeMMepaTypHy!O 3aBHCHMOCTb KO- 
appuuventa Xomia R Mv MarHuTHO BOCIIpHuMUMBocTH x civiaBa Cr— Te BBpI- 
we ToukH Kiopu. PesybTaTbl v3MepeHuii IpvBefeHbl Ha plc. 4 B Be KpH- 

4 il 
BbIX 3aBHCHMOCTH ———_ M 5 OT TemIleparypbl T. V3 sTux KpwBbIxX Herlocpes- 
ae 1 
CTBeHHO cJlekyeT, YTO «MapaMarHuTrHas CJlaraiollad KosddpuuMedTta Xovia, Tak 
2Ke KaK M MapaMarHATHaA BOCIPHHMYHBOCTS JeHCTBUTeIbHO MOQYMHAIOTCA 3aKO- 
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Hy Kropu — Beficca c ofvHakoBoii B CGonx ciyyaax TemMepatypoH Kiopu Op = 
= 86°. CyllecTBeHHO OTMeTHTb, 4TO 3HaueHve R,, MosyueHHCe W3 STHX H3Mé 
peHul, BecbMa O6j1M3KO COBNajaeT cO 3HayeHHeM Ry(7>6), NOJIYYCHHbIM H3 W3Mé 
peHui HwKe TouKH Kiopn: 


Ro = Bo 5108 


a-raycc-cM?” 


YunTbIBAH CpaBHHTeJIbHO HeEBbICOKYIO TOUHOCTE OMpeseeHuA KOS(PPULMeHTOB Re 
MW Ro, CileqyeT CUMTaTh COBMajeHve BeCbMa YJOBJIETBOPHTeJIbHbIM. 


Ilocrymusto 
24 I 1959 


UMTHPOBAHHAA JIMUTEPATYPA 


1Y. K. Kuxkounn, Sow. Phys., 9, 1 (1936). 2 E.M. Pugh, N. Rostokertfp 
Rev. Mod. Phys., 25, 151 (1953). %S. Foner, Phys. Rev., 101, 1648 (1956). 4 J. Pri 
Jan, H. M. Gijsman, Physica, 18, 339 (1902). Cc. Gui l Vadard, Gs eke 
222, 1224 (1946). °C. B. Boucosckuii, JI. A. Ko6enes, K. Tl. Pozuonosy 
Visas. AH CCCP, cep. ous., 16, 569 (1952). 7H. K. KuKkoun, )K9TO, 10, 1242 (1940) \p 
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Hoxxage Arkagemun nayrx CCCP 
1959. Tom 125, Ne 5 


PH3SHKA 


b. B. YAPHKOB 


NPOXO)KEHHE HEJIMHERHOM KOJIEBATEJIbBHOM CHCTEMDI 
4YEPE3 PESOHAHC 


(ITpedcmaszeno axademuxom M. A. Jleonmoeuuem 14 1 1959) 


PaccMOTpHM HeJIHHeHHbIH OCILHJIATOp C OMHOH CTeMeHbIO CBOOOLbI, OMACBI- 
IeEMbIH TaMHJIbTOHHaHOM 


H = p?/2M + U(x, y) + 8U, (x, 2, 9), 
MaNGS KRHA, x we, )) Aydt =O). (1) 


apaMeTp hy XapakTepH3yeT amnaGaTHueckne Mpomecchl B CHCTemMe; wieHe U, 
epHouuueckHi No 9) XapakTepH3yeT BHEWWHHe BO3SMYULeHHA (B YaCTHOCTH, 
JOXO*KAeHHe Yepes Pe3OHAHC), a TAKKE RNCCHMATHBHbIe HW ABTOKOeOAaTeJIbHbIe 
yOUeCChI; tT = et — «MeJWICHHOe BpeMsa»; © — MaJIblii Napamerp. 

Mertoguka HCCuIeqOBaHHA TaKHX HeJMHEHHbIX KOMeOaHHA paccMaTPUBasacb 
paGOotax (', *). IIpoxovkfeHue uepes pesoHaHc Avia cy4aa cnaGo HemNHel- 
CTH paccMaTpHBaJocb B paOorax (', *). Kpome toro, mpH uccsieqoBaHun cba- 
MBOrO PEKHMA B YCKOPHTeAX PeJIATHBUCTCKHX YAaCTHIL Tak*Ke CPhakTHYeCKH 
yuaslocb Mpoxo*KeHve HeJIMHeEHHOrO OCIHAWIATOpa Yepes pesonaHc (CM., Ha- 
yumep, (*4-°)). OwHako, BCJIeCTBHe NPHMeHeHHA UNCJICHHbIX MCTONOB B MepBoil 
lynne paOoT M NpHKMafHoro xXapakTepa pa6oT BTOpPOH Fpynnbl, ITO ABMIeHHe 
‘ ObIIO H3yYYeHO C FOcTaTOUHOH NOMHOTOK. Syecb ONNCbIBaeTCA MpocToli Mero 
IXOMKMECHUA PeIMCHHA HeMOCpeACTReHHO H3 TaMHJIbTOHMAaHAa (1) Hu Uccue_yeTcA 
JOUeCC MpPOXOXKeHHA HeMHEHHOFO OCIMATOpa Yepes PpesoHaHc. 

Tlycrb HeBo3myuleHHad cucremMa (¢ = 0) uMeeT NepHosMyecKoe pellenne, 
IBUCAIee OT JBYX MOCTOAHHBIX W u ¢ H Mapametpa ),: 


x=x(W, 0%), O@=lo(W, d)dt+e,  dx/dt = 0dx/08, (2) 
W = p?/2M + U (x, 4). 


IIpu Hamman Maybix BosMylleHHH (e—> 0) MepeliqeM kK Me]VJICHHO H3MeHAIO- 


ymca MepemeHHpiM W uo. Mcnoump3sya coorHomenHe W = r,0W or, + [W, #], 
fe [ , ] —cKo6xn Ilyaccona, Haiijem 


aW ty dh, OW _ s 
Fy Oreo rs as (3) 


anee, dx/dt = W 0x/OW + (o+ ©) 0x/08 + h, Ox/OK, = w Ox/09. Mocnequee 
ABEHCTBO CBA3aHO c TeM, uTO dx/dt = OFf/Op WU He 3aBHCHT OT BO3MYLLeHMH. 
ak Kak O0x/00 = x/w, TO 
do — OU1 Ox be aa ee OU eal (4) 
dt ox OW x dt \ OW Ory Ory 
Y papyennsa (3), (4) aBJISIOTCA TOUHbIMH YPaBHeHHAMH B «MeC]\VICHHbIX» TlepeMeH- 
ax Wu. Ilpumenum k Hum o6uluit MeTOy ycpeqHeHHa (7), UpHyeM KOHKpeTH- 
apyem pum U,: U,(x, 4,9) = U; (x, 9, t) + X(A + 2’); A = a(t) x5’ = — Bt) x. 
pome Toro, He OyjleM paccMaTpHBaTb ayMaOaTuueckue Mpouecchl. Pasnarax 
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mpappie yacTa (3), (4) B pap! Pypbe no 9 ud um ycpeqHAA. ux TO TMepHopy 
HeBOSMYILCHHOTO JBWKeHHA, TOYYMM ypaBHeHs TepBoro MpHOuIMKeHUA: 


iW = + yi Pai COS Dm = ePo; 
mQx lw 
bmi = mQ (x) —lo(W) — FLY) Qog Sin bpq; 
pQx Go 


Pat (W, t) = lwaif m,o +o a Nan igh 7) | a fan lin); 


n 


da da, 
Qmi(W, 1) = 0 Fy fimo +0 Ds Fe (fm, tat + fn, ttn)3 ( 
Po (Went) =o >) na? + E ot Si nice; 


bmi = mS +m —l0; x =>) an(W) cos n8; 


n 


ee a >) fina(W, +) sin (m1) + ym a8). 


SaMeTuM, 4TO CYMMa B YypaBHeHHH id bmi, MpeCTaBsaiollad wmompaBky 
yacTOTe OCLMJIJIATOpa, MpHBOAMT K ac:pdeKTaM BTOporo NopsAyKa B H3MeHeHHH |f 
H MOKeT ObITb OTOPOLeHa B MepBOM MpHOJIMKeHHH, eCJIM Mbl HHTepecyeMca ¥ 
MeHeHHeM TObKO W *. . 

IIpocretiuwmM cayyaeM sABUIAeTCA ObiICTpoe MpoxoxeHHe Yepes pesoHa 
KOrja MO?KHO TipeHeOpeyb CKOPOCTbIO H3MeHeHUA YaCTOTHI OCLMIATOpa (W’) 
CPpaBHeHHIO CO CKOPOCTbIO H3MeH€HHA YaCTOTHI BHeLIHeH cHuIbI (¢ d22/dt) (4 
YTO CIIpaBedIMBO IpH ycJIOBHH 


| lo" Pmt (dQ/de + lo! Py)2| <1. 


[IpH STOM pelleHve ypaBHeHult (5) BbIpaxkaeTCA M3BeECTHbIM OOpa30M yepe3 H 
TerpaJibl PpeHeId HW ACHMIITOTHYeCKH (e€CIH MpeneOpeyb 3aTyXalouluMu Koueet 
HHAMM) WMeeT BUA (Po = 0) *: 


AM = MM Fon DR 


Ecam (pa3bi KovieOaHHit B MOMeCHT MIpOxOxKeHHA pesoHaHca (dn1,) MO2KHO CH 


TaTb culyyainpimu, TO AW = 0. CrefopatembHo, B TepBoM TpvOMKeHuM MN 
eT MECTO JIMIUb «paccedHHe» 10 sHepruv — acpdekT, MponyuleHHbIli B paGoTax (| 

IIpu HeBpinouHeHHM yclopua (6) paccMoTpuM BHauaJie cJlyyali eHHCTBeHE! 
ro pesonanca (im == /=1)**. JIucbdbenenyupya BTopoe ypaBnenue (5) no f| 
NOACTaB/IAA B Hero TepBoe, TosyyHM | 


b” (y) =1—Acos 9, 
A= o'P/2Q,, y=tVs(dQ/dt + w'Py) =t VeQ,’, $'(0)=0, (0) = 


B fatbyeliem Oyjem cuntaTb Q,’ u A Tomo KUTeTbHbIMM M TocTosHHbIMA. E 
mH Q,' <0, To B pellieHiH HYyXHO W3MCHHTB 3HaK y Bpemeow. Ecum A <} 


dQ, |—?2 bi 
m 008 ( dnt, + 2). 


* Crporo ropopa, STO cipaBeAuBO NpH ycnoBnu AP 1 < lW’e', KoTopoe moxer i 
PylWlaTbca B Cyyae cabo HemHHeHHOCTH (w’ = dw/dW — 0). | 
“* HesMHelinocTh oclMsIaTopa (w’=40) He OOA3aTeIbHO cBI3aHa C aHrapMOHM4HOCTE 
Bpamenve peraTuBuctcKoli YacTHbl B MarHHTHOM Mose JaeT MpHMep HemMHelHOrO, HO rapy 
HMYCCKOrO OCILMIATOpa. HaoOopot, SeTaTpoHHble KomeOaHHA B yCKOpHTene c xKeCTKOH G 
KYCHPOBKOH MOryT ObITb AHHeMHbIMH, HO He rapMOHMYeCKUMH. 
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OCTATOUHO H3MCHHTb BCe (pasbl Ha x. Tlepppili wuTerpan (8) umeeT Buy 
12d’)? = > — bo — A (sin  —{sin do). (9) 


Hccnenopanve ypaBHenua (9) yzo6Ho IIPOH3BOLMTB rpadvyecku, MOCcTpouB 
yyuKunn $/A +B wu sind (puc. 1). Pasnocts mexgy HYMM jaeT BeJIMUHHY 
\p)°/2A, a TOUKH TMepeceyeHun CCOTBETCTBYIOT MIpoxoxKeHHIO pesonaHea. Tak 
aK WIA JeHCTEMTeJIbHOrO JBYXKEHUA JOJOKHO ObITb BCerya b/A+ B> sind 
ip? > 0), To nocne nepecevenun snaK ¢’ w3MeHseTcA Ha cOpatubll. 113 puc. | 
pHOHO, YTO CYINCCTBYIOT [Ba Ka¥eCTBEHHO Pa3/IHUHbIX peExXHMa MpoxoxKJeHua 


6 


ager IA 
TF UV VS 


Puc. 4 


epes pesonanc. Ilepppii v3 Hux (MpeycTaBeHHblii mpamoi a, wMerlollel ABe 
DUK NepeceyeHua) XapakTepu3yeTcaA OrpaHHYeHHbIM KovIeOaHHem cha3bl ~ HM MHO- 
IKPaTHbIM TpOxXO%*KJeHHeM yepes pesoHaHc (%’=0). Oror perxkHM xXOpoUO 
3yyeH (4~%) JIA CMelMabHOrO Culyyan (YCKOPHTeIM pesIATHBHCTCKUX YaCTHIL), 
€ OH H3BeCTeH NO Ha3BaHHeM 3axXBaTa WIM aBTOdbasHpOBKH. SaxBaT BO3MO- 
eH JIMWb mpx A> 1 uw mpH onpeseneHHbIX Hava/bHbIX YCJIOBHAX, MOKa3aHHbIx 
a pwc. | wrpuxopKoi. OrTmeTuM, 4uTo B culyyae A S>1 3axBaT MpoucxosUT 
pakTH4ecKH pH sOOoK dbase KomeOaHnit. 

Upyrok pexkum (mpefcTaBJieHHbli mpamMbpimMa 6 u @) XapakTepH3yeTcH OHO- 
AaTHbIM [IpOxO*KeHHeM OCIIHJJIATOpa yepe3s pesoHaHc. PaccmoTpHM' ero 
ApoOuee. Muterpupys (9) Hw ucnomB3yx cooTHOWeHHe wo’ AW = Aw = wy + 


->?—Q (5), Haligqem acumiToTuueckoe (MmpeHeOperamd 3aTyXalollHMu KoOsleOaHH- 
MM) H3MeHeHHe SHEPrHH OCLHJIIATOpa: 


aw = VEO C(A, b) = 


es Vests | {p= Asin ($ + do) — sin gol] -“*— 4" dy, (10) 


(e MpousBeyena 3amena ) — by > >. IIpu ObicTpoM NpoxoxkAeHHH Yepe3 pesoHaHC 
4<_1) unterpan B (10) paBex 

= VrAcoso + (VY 7/2) A? (sin 29 + cos 29 + V 2 sin?» — V2 sin ¢ cos 9), 

9 = bo+ n/4. (11) 

epBbili uleH rpuBoquT K (7), BTOpow mpe_cTaBmAeT MaJlyIO HeJHHeHHYy!0 JO- 

iBky. Ero cpenee 3HaueHve (IIpH paBHOBepOsATHOCTH (a3 Y) OTJIMYHO OT HYVIA: 

C=Vr/2A7/2, AW=Ve(V 2/8) 0'P/Q:", (12) 


O IIPHBOAUT K 3aMe)VICHHIO TIpOXOMMeCHUA OCHUMJIIATOPA Yepe3 pesoHaHc. 3SHaK 


W cosiayjaeT co 3HaKoM w’Q,’. 
B o6paTHoM mpegesbHom calyyae (A > 1) 


PR 64 4V 2 Sous 
ca, )= Vain (/A+ 8) (jA—B) V A(i—F)+2=, (13) 
wyem (basa & = by — z/2 B MOMEHT pe30HaHCa 3akMOyeHa B_y3KHX [pefesax 
fe. 1’) 


—WA<E<V4a/A. (14) 
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Jlia Compumucrea (pa3 (HCKJIOUaA SKCHOHEHUMasIbHO MaJIble OOJIaCTH Ha rap 


Huuax (14)) pesybTar MpoxoxKJeHHA pesonanca He 3aBMCHT OT (a3bl. SH} 
AW upormponosoxeH 3HaKky o’Q,’. 


IIpu A— oc 


AW = —(4/n) V 2P/o’ 


u He gaBucuT oT Q;. ITO O3HayaeT, YTO B PaCCMaATPHBaeMOM perKUMe HET 


IIPpepbIBHOrO Tlepexoja K CTaIMOHapHOMy CJIlyyaio TIpH Q,—+0. Taxol nepexa 
WMeeT MeCTO JIMUIb IPH HasMUMU 3axBaTa. 3amMeTHM, YTO TO, CTAall\MOHapHOCTE 
MOHUMaeTCA B JaHHOM CJIyyae He TOJIbKO MOCTOAHCTBO YaCTOTbI BHEIUHeErO BCR 
MYILeHH, HO H KOHCepBaTHBHOCTb KoseOaTesBHO cucTembl (Pp<P, cM. (8}f 

Ecam KomeOaHva OCLIMIATOpa HW BHeLUHee BOSMYLLeHHe He ABJIAIOTCA aby 
MOHMYeCCKUMH, TO OJHOBpeMeHHO MpOXOsUTCA UWesblii pA pesonancos (km: 
=klw; k — mo6oe Weloe MomoxKuTembHoe uucs0). YpaBHenua (5) mpHHumanp 
B 3TOM CJlyuae BUY ' 


V => yi Pim, rt COS RDmi, dmt = m2 — lw. al 
k 


Ho crTosliaa cipaBa cyMMa ecTB HeKOTOpast Tepvoyuueckad cbyHKuua had 
bmt- Ulostomy Bce oTsmMune peilienua (16) of pemeHua (8) cBemeTca K 3aMel} 
rapMOHWyecKUX (PyHKUMH Ha Apyrve mepwogmueckue, T. €., MO CyLeCTBy, K | 
MeHEHHIO UYHCJIOBbIX KOS PMIMeHTOB. 
B nactoauel 3aMeTKe 3afaua O MpOXOXKJCHHU HeJIMHEHHOTO OCIMIIATOR 
yepes pesoHaHc pellleHa B MepBOM MpHOMMKeHHH. OpdeKTb! BTOporo NOpALKHE 
MompaBKa K WacTOTe, MeyVIeHHOe u3MeHeHHe A, JelicTBue He y4TeHHbIX B (Ii 
pe30HaHCOB MOryT, BOOOWIe TOBOPA, KaueCTBeHHO H3MeHHTb peuleHue. Ta 
B Pp@XKHMe 3aXBaTa MOXKET NPOH3OHTH MOCTeNeHHbI BbIXO H3 Pe3sOHaHca, a Mf 
OJHOKPaTHOM TIpOxomKAeHHH pe3sOHaHCa MOxKeT, HacOopoT, NpOH3OHTH 3axBalp 
YCTOHYMBOCTh OGONX PeEXKHMOB M0 OTHOLWIEHHIO K JeHCTBHIO HEYYTeHHbIX bal 
TOPOB ompemeseTca ajuaOaTHYeCKHM H3MCHCHHEM AaMIVINTYbI Pas0Bbix Koa 
O6aHHi mocuie 3axBata. IIpu BospacTaHHH aMMVJIMTYAbI YCTOMUMBLIM ABIAeTCA PP 
X%KHM OJHOKPaTHOrO MpOXOKAeHHA Yepes pesOHaHC, MPH YMeHbLIeEHHH — pexi 
3axBata. Kpome Toro, MO%KHO MOKa3aTb, YTO B CJTy4¥ae OTCYTCTBHA ABHOM 3aB} 
cumocTH A OT BpeMeHH HM NPH BbINOMHeEHHH ycloBHA* e©Q?<sPo’ < (AQ 
TeHcTBHe NepeyMCJICHHbIX BbILWe (~aKTOPOB He3HAYHTeJIbHO; B YaCTHOCTH, Mai 
BCPOATHOCTb 3aXBaTa IPH OMHOKPAaTHOM MpOxoO*KLCHHH Yepes pesoHaHc. 
TloquepkHeM, TO HaHOoJIee HHTeEPpeCHOH H BaxXHOH OCOGeHHOCTbIO HeJIMHE 
HbIX 9PPeKTOB MPH MeJVIEHHOM IIpOXO*KeHHH Yepe3 pesoHaHc (A > 1) aBase 
CA MX H€3aBHCMMOCTh OT HavaJIbHOH tbasbl KONeOaHHH. OTO MPUBOAUT, B uacTH 
CTH, K OOpaTuMOCTH Tipollecca Jake Np HaNHUHH K«Kpa3sMelIHBaHHA» 0 (pas) 
Tlomp3ytocb culy¥aeM BbIpasHTb TvlyOoKylo OularofapHoctb T. WU. Byyxe 1 
uv lO. ®. Opmopy 3a HHTepecHble AMCKYCCHH HM MOse3HbIe COBETHI. 


. 
0 


Tocrynuso 
19 XII 1958 
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* eo o 
STO ycNOBMe HMeeT MpocTol cu3suueckuli CMbICA: yactota (basoBbIx Koebannii V ePal 
OJKHa ObITb MHOFO OOJIbUIe WWHPHHbI pesoHaHCHO KpuBoli ¢Q, Ho MHOrO MeHbUIe HHTepBaul 
MexKIty pesoHancamy AQ, papHoro HavMeHbuleli u3 yacToT Q, w. 
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Hoxaayn Akanemuu nayx CCCP 
1959. Tom 125, Ne 5 


TEXHHYECKAA ®PH3BHKA 


A. B. MEHb, C. 9. BPAYJIE u B. VW. FOPBAY 


OJIYKTYAUMK PASOBbIX ®POHTOB NPUW PACIPFOCTPAHEHHH 
ECATHCAHTUMETPOBbIX PAJMOBOJIH HAJ, MOBEPXHOCTbIO MOPS 


(ITpedcmaeazeno axademuxom B. A. Beedexcxum 81 1959) 


Uccneqopanna dayKtyauua ammuiuryy u cba3 paqvosomH HeoOxo_uMBI AA 
jaspaOoTKH CTaTHCTHYeCKOl TeOpun PpacnpocTpakeHUs, a Take MpelcTaBssALOT 
Tepec Id H3yYeHHA PUSHYeCKHX MPOLeccoB, MPOUCXOAAULHX B Tporocdepe. 

B panHee onyOHKOBaHHbIX paOoTaxX OCHOBHOe BHUMaHve yJeuIA0cb aM- 
HTYAHBIM (IyKTYaWHAM payMocurHanoB. Masopple dsyKTyalMn UcceLOBa- 
Cb TOJIbKO B 30HE TIPAMOHM BHAMMOCTH, B OCHOBHOM Hay cymel (1-3). JTanHaa 
aTbA TOCBALLeHa HaMMeHee HCCJIeOBaHHOMY BOTpocy — 3KCNepHMeHTaJb- 
My H3y¥eHHtO *ulyKTyalluH Ga3s0BblIxX (PPOHTOB B MOPCKHX ycuoBHuAX*. M3Me- 
HHA MpOBOAMJINCh Ha BOIHeE A = 10 CM NPH BepTHKaJIbHOH NOMAPH3allHH B eT- 
-OCCHHHH (HIOJIb — CeHTAOPb) HM OCCHHe-3HMHHH (OKTAOPb — JleKaOpb) ne- 
Obl Ha YHCTO MOPCKOH (PUKCHPOBaHHOM Tpacce WHHOH 33 KM B NMpexemax 
CBELICHHOM» 30HbI, «MOJyTeHH» uM «TeHu». Tlepexogx H3 OMHOM 30HbI B Apyryr1o 
CTHIaJIcH CMCHOM BbICOT NOJbeMa AHTCHH MepesaTunKa, YCTAHOBJICHHBIX Ha 9; 
uH 35 M Haj, ypoBHeM Mops. 

B wccaeqoBaHuaAx HCHONb30BaTach WudpepenWvabHad MeTOANKA, MO03Bo- 
jolllad MyTeM H3MepeHHA My.1bcalHn pasHoctelt thas 9. 7. C., BOSOy2KCHHbIX 
Pxjle IIPHeMHBIX aHTeHH, OMpPeAeIATb BEMIHYHHY HW CTeNeHb AeEKOPpeJALHH CP1yK- 
alluli BOMHOBOrO (poHTa B pasHeCeHHbIX TOUKAX.C 9TOH MWeJIbIO WeCTb NpH- 
HbIX AHT€HH pacMOJlarauCb BAOJIb NpAMOM, NpoxosMBuieH Ha BbicoTe 4 M 
spNeHIUKYMAPHO K Tpacce pacmpocTpaHenua B 15—20 M oT ype3a BOI, Ha 
AKCHPOBaHHbIX yaeHHax 2; 5; 10; 30 u 100 M no orHomeHnIO K MepBok 
MOpHoH) aHTeHHe. Kaxkjloe H3MepeHHe MpOH3BOAMJIOCb OJHOBPeMeHHO WIA 
3yX CM@XKHbIX Pa3HOCOB MpPHeMHbIX aHTeCHH, NpHyeM JIA y4eTa BJIMAHHA HecTa- 
AOHAPHOCTH MpoueccoB B MOCeAYIOUHX H3MepeHHAX LYONMPOBaICH OHH U3 
Be ccon mpeqbiqyulero u3mMepenua. JL1uTebHOCTb M3MepeHHA MA KaxZoH 
’pbl pasHocos coctaBsasana 5-10 MHH.; Becb HHTepBasl (PUKCMPOBAHHbIX pa3- 
ICOB MpoxogsNsca mpuMepHO 3a 30 MHH. WIA KaxKMOH U3 Tpex BbICOT Mepear- 
1ka. 

Anmapatypa Mo3BouAula U3MepsaTb dasopble (:yKTyaWMu B AMama30ne Ya- 
‘oTtot 0,01 go 100 rm. Kpome toro, npeqycMaTpuBaslacb BO3MOXKHOCTb OTPHJIb- 
JOBLIBAHHA H pasqeubHOH MHAMKAWMM Hu3KOUAaCTOTHBIX (< 0,3 rll) M BBICO- 
D4acTOTHHIX (> 0,3 Ti) CNeKTPaJIbHbIX COCTABJIAIONIMX, TAK Ha3bIBAeMbIX «Me]- 
2HHBIX» HM <ObICTPbIX» cblyKTyaluH. 

TIpopeneHHpie u3MepeHHA MoKa3aJH, WTO, 3a peAKHM HCKIIOUeHHeM, CayK- 
JallMu pasHoctelt (bas ObluIM pacnpeseseHbI NO HOPMaJIbHOMy 3aKOHy. OHako 
—A0MIOMAeMbIe (PYKTYAWH JIMLIb YCIOBHO MOryT ObITb OTHECEHbI K CTallMOHap- 
IM CIYUAHHbIM MpoleccaM (ocobeHHO «MeJIeHHbIe» CJIyKTYalHM MPM MaKCH- 
AJIbHBIX Pa3HOCaX HW BbICOTAX MObeMa aHTeHH). OTMe¥aJINCb pa3/IMUHbIe CJy- 
1M (bayKTyaluli pasHocred (pas CHrHasOB. SaBHCHMOCTb MHTeCHCHBHOCTH (puly K- 
jaluli OT pasHoca COXpaHsANaCb KaveCTBeHHO MOZOOHOHM BO BCeX OMbITAaX. 3Ha- 


* VWgpecruo JMU HeOombuIoe YMcO paboT, MpoBeweHHBIX K TOMY 2%e B crelMpHueckux 
IOBHAX (4,5) 
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YNTEbHO OOMbUIee pasHooOpasne HaG/Ofasocb B XapakTepe BbICOTHOH 3aB3 
CHMOCTH, KOTOPaA BCweACTBHe 9TOFO OblJla MOOREA B OCHOBY prea 
OMBbITOB. | 
Bce u3MepeHua MOryT ObITb pa3sfesIeHbI Ha YeTLIPe OCHOBHbIe TPyNMbl. | 
1 Kpa3sucTtTankvoHapHH AH cTaHAapTHHH TUN Pas 
BEX dayKTyawuu. K wemy oTHocntca OO/bLIMHCTBO OMbITOB. | 


XapakTepH3yeTCA MOHOTOHHbIM YMC& 
po ee 


IN@HHeM HHTeCHCMBHCCTH cryKTyalip 
Zpadycol 
6 


C pOCTOM BbICOTHI NepeaTun Ka (BCPE 
HEM OOpaTHO MPONOPpUHMOHAIbHO BB 
cote). MoxkHo moKa3aTb, YTO MOC 
Had BbICOTHaA 3ABHCHMOCTb HMe} 
MeCTO IPH pacmpocTpaHeHHH B 
KaJIbHO H30TPONHOH Tponocdepe Ha 
MvlOCKOM + MOBepXHOCTbIO pa3szeuli 
Wal OTUM W3MepeHHAM CBOHCTBEHHA BI 
Pale CoKasd CTallMOHapHOCTbh M XOpolld 
24 BO 80 0m NOBTOPAeMOCTb Kak HHTCHCHBHOCT) 
pees Tak WH CleKTpasIbHoro cocTaBa (py) 


Puc. 1. CnnowHble kKpHBble — «MeJIeHHBIe» Tyaies TMMHUHbIe J TOLOC ae 
(biykTyauuu; NyHKTApHble KpuBble—<«Opictpple» 34BHCHMOCTH atPPeKTHBHBIX 3HadeHw 
dayKtyauun. a—fi=9 mM; 6 —M=18 mM; «MEAJICHHBIX» H «<ObICTPbIX» CYKTY" 
6—hy= 35 M WMH OT pa3sHOca HU BbICOTbI aHTe 
MIpuBeeHbl Ha puc. |. «Hacpiljenue 
@lykTyaluH mpH OoubuMx pasHocax (d > 30 M) yka3bIBaeT Ha 3HaUHTeUI 
HylO Jlekoppeauuio @lyKTyaluh ca3 CHrHaJIOB B Ppa3HeECeHHbIX AHTeHHa? 
XapakTepHoO, TO eKOppesAUMA <«MeVIeCHHDIX» (bJlykTyalHH Hactynad 
3HAUHTeJIbHO Mo32%Ke, 4YeEM VIA «ObICTpbIx». IlostTOMy BJIMAHHE BbICOKOUACTOTHK 
yacTH CieKTpa (a30Bblx *lyKTyaWHH HauOoslee CyULeCTBeEHHO MPH MavIbIxX pa 
Hocax d, 4TO CBHJeTeIbCTByeT O etopmMalluu cneKTpa dlyKTyalWH MpH H3Ms 
HeHHH pa3HOCa M@xKJy MpHeMHbIMH AHTeHHAMH, CneKTpaJIbHblH COCTaB 3aBHCHi 
TakxKe HM OT BBICOTHI! MepesaroulHx 
aHTeHH. YMeHbIUIeHHe pa3Hoca H BBI- 
COT aHTeCHH MIPHBOJMT K OTHOCHTEJIb- 
HOMY pacluiHpeHHIo creKTpoB. Bo 
BCeX CJIyYadX MMeeTCH TeHTeCHILUA 
pesKoro yMeHbUIeHHA CiekTpaJIbHOK 
IJIOTHOCTH C YBeJIMYeHHEM 4aCTOTHI. 
90—95% sHeprun dblyKTyaluit OObIN- 
HO pacnpeyeseHo B Mosioce Wo 5 ri. 
2 HectaunvonHapuult 
CcTaHAapTHEH THN Pay k- 
TYaWuuh xXapaktrepu3yetca pe3- 
KOH HeCTaWMOHapHOcTbIO (blyKTya- 
wu. B sTHx onbitax OTMeyaJHCb 
CYUIe€CTBEHHbIe H3MeCHCHHA XapaktTepa 
M HMHTeCHCHBHOCTH (ha30BbIxX MyJIbCa- 
HHH MpH MOBTOPHbIX H3MepeHHAX HU 
Wake B TeYeHHe OJHOrO U3MepeHHgA; 
OJHAKO OCHOBHBIe€ 3€BHCHMOCTH H Xa- Puc. 2. OOo3sHaueHHA Te Ke, UTO Ha pu. | 
PaKTePHCTHKH B CpeHeEM OKa3aJIMCb 
Ka¥eCTBCHHO TAKHMH 2Ke, KaK HW Jia l-ro cmyuaa. Cuemyer oTMeTHTb, YT 
1-4 wu 2-H Tunbl ayKTyauui OxBaTbIBaM OKONO 70% eTHHX 4 Gonee 90% 3uM 
HAX OMbITOB. | 
3. AHOMAJbHBH THN PasoBHX OayKtTyaunkh. Vamepe 
HUA 9TOH rpyMlbl XapaKTepH3OBaJIHCb Pe3KO OTIMYAaIOMLeHCA OT CTaHapTHOr 
THMa BbICOTHOH 34BHCHMOCTbIO, KOPa HHTCHCHBHOCTb (blyKTyauuH MOHOTOHH 
YBCIM4MBalaCb C POCTOM BBICOTHI WH HMeJia MaKcHMyM. JaHHble oOHOrO 
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Ly 
WiGa 


PMCTHKU OObI4HO HauMHasOch 
pH OobWHxX pa3Hocax: 
|TMe¥eCH PA ONBITOB C aHo- 
{aJIbHOH BbICOTHOH 3aBNCH- 
OCTbIO MPH OObLINX pa3sHo- 
laX MW HOPMaJIbHOH — npu 
[aIbixX. OTO, Mo-BHAHMomy, 
}BA3aHO C TeM, 4TO BepTH- 
aslbHasl AHH3OTPONMA HWxK- 
(MX cCIOeB Tponocdephl, B 
‘CHOBHOM, onpeelaerca 
(PYMHOMACLUITAOHbIMH HeOL- 
jOpoAHocTAMH. OObIuHO pes- 
(0 BbIPaxKeHHaA AaHOMAJIb- 
(OCTb COMPOBOXK Malach 6ou1b- 
OH HecTalMOHAapHOCThIO (pa- 
OBLIX dJlyKTyauHui. 

4.00 yKTyYauwuon- 
Ble <«B C Il bl Il K HM». 
HECKOJIBKHX OMbITaX OT- 


feyaslocb KPaTKOBPeMeHHOE, Sat 
eoObluaHHO pe3sKoe yBeJIH- 'g 0 ane cad ed Ra 
ene unrencusnoera gayk- thority ttyire nd 
yalluH, Ha3BaHHoe «(pJlyk- IT TTT OU DET WA BETA BD 


2468 WRU 6BOLABBNDBEH Bb’ 


YalHOHHbIMH BCIIbILUKaMH». Homepa oneimod 


» Te4eHHe HECKOJIbKHX MH- : 
Se essoese avery ence noua a udeieee Rage 
pICTpO BospactamH ( Ar > Uni mpH d= 100 M; 6 — untencupnoct cbayktTyalni 
>2r), CONMPOBOKAaAcb Ty- mpu d= 2M; 6— Bomnenue mops (H); 2 — CKOpocTe 
-OKHMH H3Me€HEHHAMH aMIJIH- BeTpa (v); 0 — SKBHBaJICHTHDIN pajlMyc 3eMJIH (a,) 
yan. IlpogosmKutTesbHocTb 

'TOFO COCTOAHHA OOBIYHO He IIpeBbllllasia HeCKOJIbKHX J[@CATKOB MHHYT, Mocwe 
ero BHOBb BOCCTAaHAaBJIMBalaCcbh OObINHAA KapTHHa dlykTyawni. CpoeoOpasubii 
apakTep @a30BbIX HW aMIJIMTYAHbIX (PJYKTYaWHH, HaOJIOMaeMbIX MPH «BCIBILI- 
aX», MIPHBOAUT K BbIBOLY, NOATBEPrxKaeMoMy TeOopeTHYeCKHM PacCMOTPeHHeM 
} paMKaX PeOMeTPHYECKOH ONTHKH, YTO NPHYHHOH UX ABJIAeETCH He AHOMAJIbHOe 
(OBbILMeHHE BeJIMYMHbI MyJibCalMH MMIIEKTPHYeCKOH MPOHHIaeMOCTH Cpesbl, 
_W3MeHeHHe cpesHeH pedpakuHH Ha Tpacce, MpHBozsmee K HHTepdepex- 
(MOHHOMY MHHHMyMYy B MecTe IIpHema. 

_ B ombitax Bcex THNOB, Hapsayy C H3MeHeEHHeEM XapakTepa (pJlyKTYallMOHHBIX 
ABHCHMOCTeH, OTMe4UaJIHCb KOJICOaHHA BeJMUMHbI HHTCHCHBHOCTH (plyKTyalun 
iT OJHOFO H3MepeHHA K APyroMy, MpH4eM HaHOOJIbLIHM H3MeHeHHAM ObIIM TOL- 
ep 2KeHbI (bIyKTYaMH Mp MHHUMaJIbHbIX pa3Hocax (cM. puc. 3). Loppmmenue 
[eCTAOHJIbHOCTH BeENHYHH CulyKTyaluh pa3sHocTH (a3 MPH YMeHbINeHHH pa3Ho- 
OB MOXeT ObITb OObACHCHO YBEHYCHHEM MPH 3TOM 3aBHCHMOCTH UX OT KO3p- 
\MILMEHTA KOPPeIAWHU NyJIbCaluh (a3, BeEMMYHHA KOTOPOTO ONpefesAeTCA H3Me- 
(eHHeM «MaclliTa6a HeOJHOpOZHOCTeH». 

Ilockombky HecTaOHIbHOCTh (a3soBbIX (POHTOB HeMocpeACTBeHHO CBA3aHa 
COCTOAHHEM CpefbI, MpescTaBJIAeT HHTepec COMOCTABJICHHe H3MeEPeHHBIX (PJYK- 
yalnii co cpeqHei MeTeopomornyecKol OOcTaHOBKOH Ha Tpacce. Kak caenyer 
[3 puc. 3, yBemM4YeHHe CKOPOCTH BeTpa H BOJIHEHHA MOPA OOBINHO CONPOBOX- 
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JlaslOCcb TIOHW2KEHHEM HHTCHCHBHOCTH Pa3OBbIx (byKTyaluH. YMenbuenve di 
TY alu TaK2Ke HMeJIO MECTO IPH MOBLILEHHOM palvopedpakUMH(BMIOTh LO a, = ‘ 
MW Tp MaCMypHbIX MW AO*KDAMBEIX Norogqax. HanOoubpuime dbayKTyaluu wads) 
JlaJIHCb IPH O€3BETPCHHBIX COJIHEYHBIX MOrofjax, pW OTCYTCTBHM BOJIHEHHA MOP 

Pacuer (bJlyKTyalu pa3sHOcTH (a3 MPH pa3JIMUHbIX pa3HOCaX B Halip a 
JIGCHHU, MepneHAMKyJIApPHOM Tpacce pacmpocTpaHeHHaA, MpoBeseH Jia HeOrpp 
HWYeHHOrO Mpoctpauctsa (°-!°), B cBa3H C OTCYTCTBHEM AHaJIOrM4HbIX BbIUHCIR 
HHH JIA MOJIyNpocrpancTBa, OrpaHwyeHHOrO NMoOBepXHOCTbIO paszyesa, Obie: 


MpoBeeHO CONOCTAaBJICHHe IKCMCPHMeHTAJIbHbIX JaHHbIX c opMyamMu padi 


(eae). 


PesybTaTbl TAKOFO CONMOCTAaBJICHHA WIA OAHOTO M3 OMBITOB MpHBeeHbI 
puc. 4. 3ecb CMJIOWIHbIMH JIMHHAMM abl pacueTHble 3aBHCHMOCTH OT pa3HO 


z 2 
d cpequux KBagpaTos duyKTyalua A¢s pasnocru das aia pata sHaven iy 
«MaclluTa6a» TponocdepHbIX HeOLHOPO]HH 
cTeii /, OTHECeHHbIe K MaKCHMAJIbHbIM 3H 


2 


yeHHamM A¢2 TPH dmaxce OTA 3aBHC 
d Pp 
Makc | 
MOCTb 
Aeg rte Web ( 
ee a d 
Ag, Va lo ees 
MakKc { — ») Ge erf | ie 


ciipapeluBa Jia mpeyqnomaraemon ye 
WMH KOppeIALHH Nybcannn Koodpuyne 
Ta MpesIOMJIeHHA Tpomocdepbl Bua 


2 5 0 2030 30 80100m 


——» 


Puc. 4. Cnaomere MHHM —pacuetHne c (9) = ue : e~ Pil ( 
3aBMCHMOCTH, TOUKH — 9KCMepHMeHTaJIb- r 
an j ERE AT fa ange IIpopeyeHHoe conccTaBseHHe noKa3ag 
«ObIcTpble» (bayKTyayuu, @ —«Komnmuexc- JO, UTO KaveCTBCHHO SdbHCHMee! ba 
Hubley cbayktyayun. 1—l,= 2M, 2—5 Mm, (HIMeHTa KOppeJIAUMM CJlyKTyalMA ast 
3—10 M, 4—20 m, 5—30 m OT pa3Hoca B FOpu30HTasbHOM mMiccKocT 

MW TIpH HaJiWwuHH MNMOBepXHCcTH pa3yjler 

YAOBJICTBOPHTeIbHO corsacyetca c cbopmysonw (1). IIpu stom Aaa «menuex 
HBIX» JlyKTyalua BemMuMHa Jy OKa3aacb nopagKa 10—30 mM, aaa «Opic! 
peix» 1—3 m. B cayuae, Kora BocnpousBoqMicA Becb cieKTp (bayKTyaluil 
OTMeYaJICA MpPOMe2KYTOUHbIM BH 3aBHCHMOCTH WHTeHCHBHOCTH (JlyKTyallh 
OT pasHcca HM Napametp Jo coctaBiana 3—10 M, HeckOmbKO yBeJIMUMBaAcb 
MOAbEMOM aHTeHHbI MepeqaTunka. Cy Kenuve cieKTpa (dbiykTyalluH pH une;pif 
WWMOHHbIX H3MepeHHAX BbISbIBACT 3HAYHTEJIbHCeE 3aMeJVIeHHe HapacTaHHsA HHTeH 
CHBHCCTH QJlykTyallu c pa3HOCOM, 4TO MIpHBOAUT K KarkyulemMyca yBennue 
HMIO MapaMetpa [. | 
Aptopbl BbIpaxaloT OarogapnecTh B. ©. Ilynpre, O. M. Jle6enexol 
ub. ®. BeOepy, npuussuium Oombuloe yuacTue B mpoBeyeHHH HuSMepeHui. | 


MucTHTyT panvodM3nKH M 9.mneKTpOHHKH aI 
Akayemuu Hayk YCCP g 14959. 


UMTHPOBAHHAS JIUTEPATYPA 


Adi gay ECU Se anit amen nen(G Thompson, PIRE, 48, Ne 10, 139 | 
ace: dG. ; , 48, No 10, 1394 (1955 

aes Deam, B. M. Fannien, PIRE, 43, Noe 10, 1402 (1955). ?W. M. Shatpled 
» 34, No fi, 837 (1946). “A: W. Straiton, J. R. Gerhardt, PIRE, 36 


(1954). § B. H. Kapapaiitnuxos, Ak ‘ 5) 
; : ycT. wKypH., 2, Ne 2 (1957). © R. B. Much 
more, A. D. Wheelon, DIRT 4s seo es 1437(1955).. 10 a > ake 
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Hokuayn Akagemunu nayx CCCP 
1959. Tom 125, Ne 5 


TEXHHYECKAA ®H3BHKA 
ll. ©. PHJIbYAKOB 


O MOJEJIMPOBAHHM OCECHMMETPHUHBIX MOTEHL MAJIDHbIX 
NOJIEH HA JJIEKTPOMPOBOJHOH BYMATE 


(ITpedcmaeazeno axademuxom H. H. Boeoatoboeum 19 XII 1958) 


| Muorue 3aqaun Teopuu noma o6slafaior oceBoli cummetpueli. OcodenHo acto 
ake 3afauv BCTpeyaloTCA B QICKTPOHHOM ONTHKe, SIeEKTPO- H PalMOTexHUKe, 
Mpo- u aspomexanuke. Pay HOBbIX BECbMa HHTEPECHbIX OCCECHMMETPHYHBIX 3a- 
au B TeopHH cTpyH noctapum M. A. Jlappeutees (°). 

OG6bINHO OCeCIIMMeTPHUHbIe 3aayHw MOJeNMpyIOTCH B 93TeKTPOMHTHUeCKOL 
aHHe. OJHakO NOrpellHOCTH, BbISbIBAeMBIe 3/ICKTPOXHMHYCCKHMH Mpoweccamn, 
“CJIOMHOCTh TEXHHKH SKCNePHMeHTa 3aTPYAHAIOT WMpoKoe UCHoMb30BaHHe 
eTOJla 3JIeEKTpOaHasorun. 

B aHHol 3amerKe M3slaraeTcA MeTOAMKa MOJeMPOBAaHNA OCeECHMMETPHUHBIX 
ajay Ha 3IEKTpONpOBOAHOH Gymare, KOTOPaA NO CHX NOP MPHMeHAACb TOKO 
JIA MOJeUpOBaHHA MIOCKHX (ABYMepHbIxX) MOTeHIMaIbHbIX Moen (47%). Or- 
ACTUM, UTO TEXHHKA MOJeMMPOBAHHA OCECHMMETPHYHIX 3afay Ha 31eKTPOMpo- 
300HOH Gymare upesBbluaHHO NpoctTa HW HUYeM He OTMMYAeTCA OT TEXHHKH MOJe- 
MpOBaHHA MOCKHX 3aay, a MOCTHraeMaA TOUHOCTA BNOMHeE MocTaTouHa WA 
HOFHX TeXHHYeCKUX 3aa4. 

IIpu Hanuuuu ocepol cummMetpuu ypaBHenne Jlanmaca MoxKHO MpelCTaBUTb 


i aria asia 
ac ) ee %) = 0.; (1) 


Torya, B COOTBeTCTBHH C YCJOBHAMM CYIeCTBOBaHHA (bu3snyueCcKOH aHa- 
moruu (°), yebHad MpOBOAMMOCTh Cpefbl AIA MOJeIMPOBaHHA OCeCMMMeTPH4- 
ABIX 3aay BUOJIb OCH 7 JONI2KHA ObITb NOCTOAHHOH, a BOJIb OCH Z H3MCHATHCA TO 
MMHCHHOMY 3aKOHY: 

Go == COust,, Gp == nr. (ek = const), (2) 


) 
| 


Cpexy, yHoBerBopatoulyto ycsoBusaM (2), c HocraTouHon ANA MpakTHKA TOU- 
HOCTbIO JIEFKO H3FOTOBUTb M3 JICKTPONPOBOAHOH OyMary corsacHo cxeme, mpe- 
cTaBJeHHOli Ha puc. 1. Ha 9Toi cxeme yJebHad MpOBosUMOCTh OyMarH YyCJIOB- 
HO u306paxKaeTcnA ee TOJMMHON. 

Jina .Conee TOUHO annpOKCHMallM B OKPeCTHOCTH OCH Hao OAMH-7Ba HYK- 
HUX CJIOA H3FOTOBHTb H3 Gouee BbICOKOOMHbIX COpTOB OyMarH. B Tex »%e cJly- 
yaax, KOra Nome U3y4YaeTCA TONbKO Ha HEKOTOPOM PaCCTOAHHH OT OCH, BCIO 
cpey MO%XHO W3rOTOBMTb M3 OMHOTO CopTa a/1eKTPOMpoBOAHOH 6ymarn. 

OrTembuHble MCTbI OyMaru CKsIeHBalOTCA Mery COOO!0 9JIeEKTPOMPOBOAHBIM 
cee, pellet KoTOporo Obl paspadotan paxee B. HM. Tlanynumubim (°)*. Kaxk- 
[bli MCT SICKTPONPOBOAHOM GymMaru HaNO MOJIHOCTbIO 3aMOUHTH B TEMIOM pa3- 
JABICHHOM PacTBOpe KsleH, 3aTEM YaJIUTb H3ObITOK KJeA M TULATeJIbHO MpHKa- 


= =a 
* >Kenatunl dotorpauyeckoli 10—15 r, cnupta stuosoro 15—20 r, cau rasoBol Npo- 
esaHHoit 5—10 r, pogbt 65 r. Caxka pacTBopseTcA B CIMpTe HM CMeLIMBaeTCA 3aTeM C HarpeTbiM 
ia BOJAHOli Gane Zo 50—60° BogHo-2xKeIaTHHOBBIM pacTBopoM. IIpx OTCYTCTBHM 2KeaTHHbI MOX%KHO 
IPHMeCHUTh XOpowMit cTomApHbI Karel. 
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TaTb Pe3HHOBbIM cpoTorpadMyecKHM BaJIMKOM K Mpe(bIyulMM JIMCTaM. Cx 
BaTb H CYUIMTb MOJYYeHHbIM KapTOH Hafo Ha JIMCTe MleKCHraca (OT KOTOPGL 
OH mocle BbICbIXaHHA JerkKO OTMeMeTCA) NO BOSLYXOMPOHHWaeMbIM MPeCCOUee 

BemMyuHa CMeLWLeCHHA BOJIb OCHIRE 
Kaxkloro ouepesHoro sucTa OyMal 


onpefeJIxeTCH B COOTBETCTBHH Cc, ii 


YAeIbHOH IpOBOAHMOCTbIO COTAaCchR 


cxeme pure. l. 
KapToH, Ha KOTOPOM MO/leJIMpORH 


KK 
WY, A JIMCbh OMMCaHHble HWKe 3aauH, CKJIEep 
AYU ML 43 OfHOrO cJIOA OymarH C ‘ieneae . 


SESS CONPOTHBVICHHEM py = 21 KOM/CM? Hi 
0 a " CJIOEB C py = 8,0 kom/cm?. Cmeulenne I 
ocH rf BTOporo cuIOA OyMarv OTHOCHTE 
HO Tlepporo B3xATO Ar, = 26,4 MM, a CMI 
mleHHe BCeX OCTaJIbHBIX cmoeB Ar,’ = 30,0 mm. IipH SsToM MbI nNosb30BaJIMe 
QNCKTPOMpOBOAHOH OymMaroH MPOMbIUJIeHHOrO NpoOHsBOACTBa, paspaOoTaHHOH | 
W3rOTOBJIeHHOH Mow, pyKoBoycTBom b. Bb. Tyrmaua (?). 

PaccMOTpHM HeCKOJIbKO THIMYHBIX 3aau. 

Sanaua 1. Uunaunnapuueck HH KOH,eHCAaTOp. JlaHHad 3ana 


Puc. 4 


MeTPHYHOrTO 3VIEKTPOIIpo- 
BOJHOrO KapToHa. 


B ta6n.. 1 comoctTaB- , iain ole 
PRS OE SS 


Ta 
— ae 
aaa a 


if 


JIeHbI TeopeTHuecKHe 3Ha- Sa @ 
r R 20 
yeHuaA Uy=lIg —: lIg— 26 


To a) 
(rte ro u R—suyTpex- 
HHH MW BHeIUHHH payMycbl 
KOHJeHCaTopa) C pe3yJIb- 
TaTaMH 3JIEKTPOMOJe/Hpo- 
BaHHA Us, TPH ycJIOBHU 
R: ro = 10, a TakoKe Tpu- 
BejleHa aOcoJOTHaA  T0- 
TpewiHocTh 6 = Uy — Us. 
Vi3mepenun ObliH mpoBe- 
JeHbI BOb TIPAMOH Zz = 
= ro. Bho Apyrux nps- 
MbIX Z = const OTKJIOHEHHe 
Pe3yJIbTATOB OT 3HaYeHHH, 
NIpHBeAeHHIX B Tab. 1, Puc. 2 
He TipeBpluano + 0,002. 

Samaua 2. OnexkTpoctatuuecKkaad Aun3ZBa. Jinnza co- 
CTOHT H3 TpeX O€ECKOHEYHO TOHKHX SIEKTPONOB, Kak [bi M3 KOTOPLIX HMeeT OTBep- 
cTHe pafuyca R. Paccrosune mexkyy 21eKTpoqamu pasuo R/2. Mexyy cpeqHumy 
M BHEWIHUMH S/IEKTPOAaMu MpHIOHKeHa PasHocTb MoTeutMaoB 50 B. Ha puc. p) 
MOCTPOeHO IPH MOMOLLM 9IEKTPOMOJeIMPOBaHHA Moe paccMaTpHBaemMolt JIMH3BI.| 
B cBA3H C CHMMeTpHeH 3aa4yM Moe NOCTpoeHO TOKO AWA HYDKHETO nosynpo-} 


Wit | 
TLE 


2 


Ta6auna 1 


up, B 0,000 0,304 0,477 0,602 | 0,699] 0,778 | 0,845 | 0,903} 0,954] 4,00 
Ug, B 0,000 0,320 0,484 0,598 | 0,695 | 0,773 | 0,837} 0,896] 0,944] 4,00 
6, 8B 0 —0,019 —0,007 0,004 | 0,004} 0,005 | 0,008 | 0,007] 0,010] 9 


{Tpanctsa. OKBUNOTCHUMAIbHbIC JIMHHU YePTATCA HeMOCpesCTBeHHO Ha 3/1eKTpO- 
POBOAHOM KapTOHe UBeTHbIMA KapaHyaliamMu. Pa3mepbl 9uleKTpuuecKOL MO- 
eu B HaType 326X251 mm. IIpu peanu3aunu rpanMunbix ycnoBuit mpamas 
}= 10,5 (B mpegenax 0 <r < 12) npwHumanacb B KauecTBe 9KBUNOTeHUMAJIH 
m— 49,9 Bz. 

B ta6n. 2 pesybTaTbl WIEKTPOMOJEIUPOBAHUA UW, COMOCTABJCHBI C TeopeTH- 
FECKHMH pe3yJIbTaTaMH, NOYYeHHBIMH aHaJIMTMYeCKH MeTOROM ceToK ((}), 


Ta6Omauna 2 


fon) >, B | 35,4 || 35,31) 34,8] 33,9|> 32,5 30,5) 27,31] 21.7) 0 0 0 0 0 0 
By, B | 35,8) 35,7] 84,9] 34,0] 32,5/ 30,3) 26,8] 20,6) 0 0 0 0 0 0 
Sn e| —0,4 ee 0,21 OM 0.11 0,0) 02) 0.51 44 = | — 
1) 1, 35,7] 35,6] 35,4] 34,4] 33,4131,3| 28,51 23,9] 18,51 14,3] 48,6] 12,6 | 12,5) 12,5 
ly 36,1 | 35,9] 35,2] 34,4] 33,1] 31,0] 28,1] 23,5] 18,2] 44,9] 13,77 13,3] 13,1] 43,0 
8 0/4 |) 0.8) 050! O40) 00) O31) OA] ave) 0.8) Son Si aye) os 
2) wu, 36,7| 36,6] 36,2] 35,6] 34,8] 33,6] 32,0] 29,9] 27,9] 26,4] 25,6] 25,2] 25,0] 25,0 
Uy 36,7] 36,6] 36,1] 35,5] 34,6|33,2|] 31,5] 29,5] 27,5| 26,0] 25,4| 25,1 | 24,9] 25,0 
8 COM O01 O40) 0.4) O91 O01 O51 e0.6 | Os eter 0.4 | 0,4 '| “0.0 
2 |e 38,0] 38,0] 37,8] 37,4] 37,0|36,6| 36,1| 36,3] 37,0| 37,5] 37,7| 37,7 | 37,5| 37,5 
us 37,8| 37,8] 37,5] 37,1| 36,7] 36,2| 35,6| 35,7] 36,8| 37,1| 37,4] 37,0 | 37,1 | 37,2 
8 OE 6,2'" 0.31) 018] 073 10d" |" 0:5--= 0.6 008, ts OLS | 06 0:7,(' 0,6)" © 0,8 
4] u, 39,7] 39,7] 39,6] 39,5] 39,5139,6} 39,9] 41,2] 50,0] 50,0] 50,0] 50,0] 50,0} 50,0 
ue 39,3] 30,3] 39,2] 39,1] 39,0]39,1] 39,6] 40,9] 50,0] 50,0] 50,0] 50,0 | 50,0 | 50,0 
8 Oyen Otel 0.2 ROs4 06:4, OES 0S aoe (amen teva = ee 
ou, 41,4] 44,4] 44,5] 44,6] 41,7] 42,1] 43,0] 44,8] 46,8] 48,9] 49,6] 49,9 | 50,0] 50,0 
Us 40,9} 40,9] 41,0] 44,1] 44,2] 41,6] 42,4] 44,0] 46,3] 48,0] 48,7] 49,2] 49,5 | 50,0 
8 O55! OS]. O81 0,5) 0,5150,5) 6,61 20.8] 0:5! -0,9| 0,9) 0,7 | 0.5 [= 
6] uy 43,0| 43,1] 43,2] 43,4] 43,7/44,1] 45,1] 46,4] 47,5] 48,7] 49,5] 49,8 | 50,0 | 50,0 
i; 42,6| 42,6] 42,8] 42,9] 43,2] 43,6] 44,4] 45,6] 46,9] 48,0] 48,8] 49,2] 49,6] 50,0 
8 Oe} =0,5'| 0,4) 0,5)" 0,5|-0:54° 0,7) 0,8] 0,6] 0,7) 0,7) -0,6) 0,4) = 
ie) i, 4h,4| 44,5] 44,7] 44,9] 45,3] 45,6] 46,5] 47,4] 48,0] 48,8] 49,5] 49,8] 50,0] 50,0 
uy 44,2] 44,2] 44,4] 44,6] 44,8] 45,2] 45,9] 46,7] 47,5] 48,1] 49,0] 49,3] 49,7] 50,0 
8 O24 OS AOrS| ) 028) COS1E 041% 0,6 057k 0,5-) 2-0-7 20551 0,51. 0:8) a— 
8) x, 45,6| 45,7| 45,9] 46,2] 46,5146,8| 47,4] 48,0] 48,6] 49,4] 49,6] 49,8] 50,0 | 50,0 
Uy 45,7| 45,8] 45,9] 46,0] 46,2]46,6| 47,0] 47,5] 48,1] 48,6] 49,0] 49,4 | 49,7 | 50,0 
8 S201 0.4 1 00 0.2) 06,3) 0,21 0.4) O,51- 0.5) 0:5 |i 0,61" 0.2 | 0s) — 
S| 47,4|47,7| 48,2] 48,6] 49,0] 49,4] 49,6] 49,9 | 50,0} 50,0 
a, 47,5|47,7| 48,0] 48,3] 48,7] 49,0] 49,3] 49,6 | 49,8] 50,0 
f | 8 26.4) OH 802% OLS) oO, 3 0, 0.817 0,891 oro ae 
WO) a, - 48,6| 48,9] 49,3] 49,5] 49,7] 49,8 | 50,0] 50,0 
aah i, 49,0] 49,1] 49,3] 49,5] 49,6] 49,8 | 49,9 | 50,0 
pF | 8 0 ot Oat a0 Ost O07) aul = 


MakcuMaJIbHad OTHOCUTEIbHaA MOTPeWIHOCTb B JaHHOM MpHMepe COCTaBJIAeT 
3% mu Mocturaetca B TOUKAaX (f = 7; z = 0) u (r = 10; z = 1). B Oonbuimnn- 
PBE OCTAJIbHbIX TOUeK OTHOCHTEbHad MOrpewiHOcTh He Mpespliuaer 1%. 
 Tlospiuennasd norpeiimocrb B OKPeCTHOCTH SeKTPOMOB JMH3bI OObACHACTCA 
‘M, UTO PpaHHUHble yCOBUA Obl PeaM3OBaHbl MPH MOMOUIM NOJIOCOBbIX WHH, 
SECNCYHBAaIOLWUX JIMLb OJHOCTOPOHHHH KOHTAKT C MOJeJIbIO, TAK 4TO B JaHHOM 
lyuae cKa3aicd MpocTpaHCTBeHHbI ddieKT, BbISBAHHbIM SHAUNTeEIbHOK TO- 
WHOH KapTouHa. 

PesyJIbTaTbl MOXKHO yJIYUWHTb, 3aaB rpaHHuHble yCOBHA JByXCTOPOHHHM 
JTCM, NOMKEHB BAOJb 3eKTpOa uw = 50 B TOHKYIO MeHy!O IIPOBOJIOKy Ha 
jpaTHOH CTOPOHe MoOjeJIH # YCTaHOBMB Ha OCTAaJIbHbIX yuacTKaX PpaHHIlbl WIMHbI- 
WKUMBI (°). 

Banaua 3. YRap ocecHMMEeETPHUHOH cTpyHu Oo Ges. 
paHHuUHYIO NaocKkyt cTeHK y. Ha pune. 3 npusezena hororpahua 
TKH 9KBUNOTCHUMaslel, MOCTpOeHHaA Ha OCECHMMeTPHYHOM 93JIEKTPONPOBOL- 
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HOM KapTOHe, a TakxKe U3MePHTeNbHOe ycrpoiicrBo unTerpatopa OT’ TIA-6/ 
Ha KOTOPOM MOJleqHpoBamuch Bce saqauu. Ja cyawkMeHuA O MacuiTa6e 3zeqp 
Ke MOKa3aHa sorapudMuyecKad JIMHeHKa. 

JImHus CBOOONHOL MoBepxHOcTH (BAOMb KOTOpOK v = const) ompeyemAeTcA Tp 
HOMOULM MOCTeNOBATEIbHBIX TIpPHOMWKeHUM, BIOMHE aHasOrM4HO cALyyaio MMII 
ckolH 3aqaun (°). JIMHHH TOKa B OC€CHMMETPHUHBIX 3afayaX MOXKHO CTPOH 
OOLMHBIM HyTeM, OOpaman salayy Aa cryyad HeEOMHOposHON cpespr (°). | 


Puce, 3 


, PaccmMorpeHHble MpHMepbl NOKasbIBaIOT, YTO axe MpH rpyOoH annmpoKcs} 
Mallun ycnoBul (2) NomyyaloTca YAOBJIETBOPHTeJIbHbIe pesybTaTbl. Bowee TO 
Hbl€ pe3yJIbTATb!I MOXKHO MOJYYHTh, CCIM OTJIMBATb M3 OYMaxKHOM MaCCbI MpOMBbI 
JICHHbIM IYT€M 3JICEKTPOMPOBOJHbI KapTOH TpeyrouJIbHOrTO CeyeHHA, MpOBOLAah 
MOCTb KOTOPOrO OyeT TOUHO YOBJICTBOPATb YCIOBHAM (2). QueKTpOMpoBoRHy hp 
OCeCHMMeTpHueCKy!O Cpefy MOBbILICHHOTO KayeCTBa MOXKHO TakxKe NOJYUNT 
HaHocd Ha OapuToBylo GyMary SJICKTPOMpOBOAHbIe KpaCKH B 3JIeCKTPOCTaTHUMs 
ckoM move. HanpaxKeHHOcTb NOMA Joka ObITb NOMOOpaHa Tak, 4YTOObI MpPOBAh 
JMMOCTb NOJYYeEHHOH Cpesbl yROBMeTBOpsAa yCOBHAM (2). OTuM *Ke NyTeM MO! 
HO MOJYYHTb Cpely c Gosee OGUIHMH 3aaHHbIMH YCOBHAMH MpOBOXHMOCTH. | 


ViuctutyT MaTemMaTHKH Tloctynusto 
Akayemuu Hayk CCCP 11 XII 1958 


UMTHMPOBAHHAA JIMTEPATYPA 


1B. Taaszep, Ocnossl s1extponnol ontuxu, M., 1957. 2 B. B. TytMau nek 
Tponposogauaa OymMara, COopH. crate Mo OTJeIbHbIM BONpocaM WesONO3HO! A Gy markt} 
mpombiueHHoctu, M., 1944. 3M. A. JlappeuTbes, Yen. mateo. HayK, 12, B. 4 (76 
29 (1957). 4 II. © Ouabuakos, JAH, 84, Ne 2, 237 (1952). * TT. ©. Oia 
4akoB, Jonosigi AH YPCP, Ne 5, 440 (1955). 81. ®. Onansuaxos, B.H. Ma 
uum, Marerpatoppr OFA-6/51. u SIJJA-6/53, Hay. Kuerscx. roc. yuus., 195 


i 
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Aoxuwagp Akagemun nayrx CCCP 
1959. Tom 125, N 5 


XHMHA 


B. C. ABPAMOB u H. A. WJIbMHA 


PEAKUWMH AJIBNETHAOB H KETOHOB C AMMJIAMH 
POC®OPHCTHIX KHCJIOT 


(ITpedcmaereno axademuxom B. A. Ap6ysoeem 18 X 1958) 
Peaks KapOOHWJIbHbIX COEHHEHHH C pa3/IMUHbIMH COeqHHeHHAMH cbocdopa 
acmpocrpaHeHa WIMpOKO HM MMeeT 3HAaUHTeJIbHbIM wHTepec. Ambyeruybl u .Ke- 
HbI pearHPyloT C TPeXXJOPHCTbIM (PocPopoM Hu MaioT MPOAYKTbI, KOTOPHIe pH 
OpaooTKe Boo HM CNHPTOM MpeBpalllatorcs B a-OKCHaNKUOCPUHOBLIe KH- 
JIOTbI WIM UX SPUPbI, Kak 9TO NoKa3aa B. Poccen (1). Sty wHTepecuy1o peakiu10 
syuanu X. Tleqx (?), Tox. Konaut c corpyquuKxamu (*), M. UW. Ka6aunux (4) 
- Ap. B pesybrate uccieqOBaHHit MOKa3aHO, UTO aJIbJerMAbl M KeTOHbI C PaBHbIM 
ClMeXOM BCTYMaloT B peaKUMH C MOHO- MH AurasouJONpou3BoRHbImu pocdopa. 
Ajb]erubl MH KeTOHbI UpH HarpepaHnu pearupyioT c ioqucTem (poccbouvem 
. MatoT OKCHaJIKHIMpOH3BOLHbIe. PocuHbl B SITY PeaKUMIO BCTYNAIOT TOJbKO 
CHJIbBHOM TOKE XJIOpOBOJOposa, Kak 9TO OblIO HayeHo PKupapyom (°). Sra 
eakUHA u3yyanacb JK. Me3uurepom u C. Sxrempcom (°), A. Tocmanom (’). 
@MoccopHoBpatuctaa, coctopuctaa u asiKuscdociuHUCTbIe KUCJOTLI MmpHco- 
WMHAIOTCA K avlblerufqaM M KeTOHAM M aloT OKCH3aMEILeHHble MpOu3BOAHbIe 
jocdopa, Kak 93TO OblIo0 moKa3saHo Mapu (°). Hospim 9Tanom B pa3BHTHM 3TOrO 
(alpaBJIeHHA ObWIO U3yYeHHe peaKkUHH MIpMCcoeqMHeHUA WuaKUMPocopucrelx 
‘ACJIOT HU KHCJIbIX 3*PMPOB aJIKHIOCHPUHUCTHIX KHCJIOT K KapOOHHJIbHOH rpynne 
JibJeTHOB H KeTOHOB, mpoBolumoe B. C. A6pamospm (°). Peakuna npucoesu- 
€HHA MpOTeKaeT C HEOObIKHOBCHHOH JICPKOCTbIO, KaK B IIPHCYTCTBHH KaTaJH3a- 
OPOB, AJIKOTOJIATOB ULeJIOUHbIX MeTAJIJIOB HJIH OpraHHueCKHX OCHOBaHHH, Tak 
6e3 Hux. Tak xe BedyT ceOA HaIKHIOCHuHUCThIe KHCJOTbI C albqerHqaMu 
KeTtonamu (1°). Ambaerudbl HW KeETOHbI pearupyioT c AMasKHITHOocHopH- 
TRIMH KHCJIOTAMH HM JaloT COOTBETCTBYIONIHEe 3:PUPbI &-OKCHaJIKUJITHOCOCHHHO- 
sbIx KucOT (1!). Hazo momaraTb, 4TO aIKWI- H AMalKHITHOdOCpHHUCTHIe 
‘ACJIOTL! OyyT pearHpoBaTb Tak xKe. . 
 AnbJerugbl M KeTOHbI pearupytoT Cc NOTHEIMU 3cupamu cocopHcToH KHCJOTHI 
10 THMY ranOHDHbIx aKHIOB HM Lalor XPUpbl a-aIKOKCHAaKMPOCPUHOBLIX KH- 
anor (27). UntepecHo mpotekaeT peakIHA C HeMpeeJIbHbIMM aJIbderuaMu, B KO- 
‘OpbIX JBOMHaA CBA3b COMpAxKeHa C KapOoHHJbHOM rpynnon (). 
@ Henapuo ObiuiM CHHTe3HPOBaHb!l aHHAMAbI CboccpopHcTbIX KHCOT HM OblIO MO- 
-A3aHO, TO OHH MPHCOCAMHAIOT OAHOFaJIOHAHbIe COM Me, BCTYMAIOT B peakULHtO 
pOysoBcKolt neperpyNnupoBKH H, CuleqOBaTebHO, HX TayTOMepHOe paBHOBecHe 
WIbHO CIBHHYTO B CTOpOHy TpexBasleHTHoro dociopa (). Hayo noma- 
aTb, UTO TMasKuaMuO-(aHHUAO)-ocpuTbl KaK COCAMHEHHA, MMeFOWINe CTPyK- 
py "lO TpexBasleHTHOMy (bociopy, MomKHbI PpearHPOBaTb C KapOOHHJIbHbIMU 
OCMHeHHAMH, Mpexye Bcero, no Tumy dbocduTos. Peaki{uio Mo xTOMy THY MIA 
[MpoKaTexuHanuugodpochuta (1) c aubyeruqaMH HM KeTOHAaMM MOXKHO IIpell- 
TaBMUTb CXeMOH: 


Q Q  NHCaHs ae ad 
CL y-wrct RCH=50 —> Cl p pi Cr I\NHCoH, 
y R Nour CHR 

ie 


! (l tH 


| 


| 
| 


Tlo- -BHAUMOMY, peaklhiaA @HCTBUA aJlbeTHOB H KETOHOB Ha JMaIKuaMu ye 


(aHuHJO)-cbocpurTsl MPOXOMUT C oOpa30BaHHeM lMpoOmMexKyTOUHOrO npowyk@, 


mpHcoesuHennsa (11), KOTOPBIH, BePOATHO, MMeeT KBa3HpoccpoHHes ytO PH po) 


uM Mipeppaulaerca B KoHeyHbIt ~mpogxyKT (111) ananorm4uHo peakuuu apSy3orR, 


cKoli meperpynnuposku. He ucksl04eHa BO3MOXKHOCTh HW MHOFO TeYeCHHA Pea) 
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TIpopezeHHoe 9KCMepHMeHTaJIbHoe MCCMeMOBaHve MoKa3zaJio, YTO madentah 
aHMIKAopocpuT, MMpoKaTexHHaHHMuAoocmuT uw Apyrue BeCbMa SHEPrHyy 
BCTYMaloT B peaKIHH C aJibderuyamMu WH KeTOHaMH. OObIyHO peakUNA HacTyna} 
MIpH CMeCLIMBaHHH KOMMOHEHTOB M COMPOBOXKaeTCA SHAYHTC/IbHbIM BbI/eeHHE 
Tema. Temnepatypa PeaKUHOHHOH MaCCbl HEKOTOPHIX peakUWit NOAHMMaeTd 
Bpiue 100°. Tipu oxmaxfeHHu MpoxyKTbl peakiHu 3aCTbIBalOT B CTeKOOOPal 


peakWMu BeCTH Mp OXWa2xKJeHHH WJIM KOMMOHCHTbI CMeLIMBaTb NOPUHAMH, 
OHH [PpOXOAAT YMepeHHO HM MPOAYKTbI PeakUMM OCTAIOTCA 6ecuBeTHbIMH. Tak 
MyTeM HaMH MpoOBeeHbI peakUMN AevcTBHA Audenuanusnodocdura uv nM poKt 
TEXHHaHHHZOpocuTa C YKCYCHBIM, MpOMMOHOBbIM HW OeH3OHHbIM aJIbAerHaMip 
alleTOHOM H WHKJOreKCaHOHOM H MOJ1Y4eHbI MpOAyKTbI, 10 CyMMapHoli copmyd 
OTBeYaIOULHe MPpOLyKTaM MpHcoequHeHUA. CBolicTBa STHX MpOAYKTOB mpescrak 


HY1O Maccy, KOTOpasl B HEKOTOPBIX CY4YaAX OKPalUMBaeTCA B *AKeNTHI WBeT. E | 


yeHbI B Ta6s. 1. 


! 


Ta6auua 4/8 


AHHJIMOSPUPbI G-aIKOKCHaIKHAPOCPHHOBLIX KUCJIOT 


@Mopmysia BeujecTBa CREE Reta Ain i6ie 1 AS 
po 
1 | NNHC,H 
iia Jlvoxcana 145—146 
act 
none, A6c. cnupta 149,5—150,5 
\ 
‘Of June A6c. cnupta 182—183 
eon IIpompir aleToHom 173—174 
CHD 
Q {9 
NO 
‘ Cl PNHCotHy Cnupta 156157 
CcCHy~CH, 
S ‘on,-cHy 
CON 0 OCoHs A A6c. cnupta 149150 
C,H,NH~ CH 
CeHs 
CoHO vo " A6c. cnupta 157—158 
. DP CHa CH, 
CgH,NH Cc Ch, 


doe tiny 


10,37; 10,05 


9,30; 9,39 


UO WO, re 


9,14; 9,14 


7,69; 7,66 


7,60; \7,54 


11, 2% 


10,72 


9,42 | 


7,48 | 


7,64 


I]poqyktTbt B3auMojelicTBna MH poKaTexHHaHusMoochuta c alleronom (Ne 4) 

| uenuannsugodochuta c waknoreKcaHouom (Ne 7) ObluIH OMbIIeHbI pas6aB- 
(CHHOH COMAHOM KHCNOTOH npH ymepeHHom HarpeBaHnu. V3 MpOLYKTOB OMbI- 
[EHNA Obi BbIe1eHbI B NepBOM Cy¥ae NMpOKAXeTHH, KOTOPBIN Ob HAeHTH- 
MMUNPOBAH CMelUaHHOH MmpoOok TemMnepaTypbl MaBeHHA, H aHHIMH; BO BTO- 
}OM — (eHO/I, KOTOPHIH Obl MpeBpaleH B TpHOpomdenon, u aHnuA. OnnaKo 
BINEMHTb OMKNAACMbIC 4-OKCH-H30-mponusdocunoByio u_ 1|-cdeHOKCHUMKJIO- 
‘ekcuJi-1-cbocbuHoBy!O KUCOTbI HE yalOcb. 
_ Ha ocnopanHu avaM3a M pe3ybTaTOB OMbIIeHHA MBI CUHTAeM, YTO aHH- 
MLohochutb! ¢ ablernaMH WM KeTOHaMH pearupywrT mo THIY apOy30BcKoH 
eperpynnmupoBKu cocuTos, W MpHnucbIBaeM MpOyKTaM PeakKUHH BO3MOXKHbIe 
IOPMYJIbl, YKa3aHHble B TaGO/MUe. 

Takum o6pa3om Hailijlena eule OHa HOBad JerKompoTeKatoulad peakUHA aJlb- 
€rH0B H KeTOHOB C OpraHH¥eCKHMH IIpOH3BOAHbIMU (coctbopa, a HMCHHO aHH- 
uLopocuramn ¥ 


_ Kasanckuii XMMMKO-TeXHOJIOrMueCKHH MHCTUTYT Tloctynuuto 
um. C. M. Kuposa 11 X 1958 
| 


UMTHUPOBAHHAA JIMTEPATYPA 


bow -u Fois sie keMonatsh., 51217 (1884); %..20-(1886): »* Hi. Page,.J- Chem. 
mee, 101, 423(1912). * J.B: Conant, J. Am. Chem: Soc., 39, 2679 (1917); J. B. C o- 
Sat, J. Am. Chem. Soc., 43, 1705 (1921). *M.W. Ka6Oaaquunk, E.c. Ilenene- 
a, U3n. AH CCCP, OXH, 1950, 37; M. UW. Ka6Oauunuk, E.C. UWeneaesa, Mss. 
moe CCCP TOXHS 1951) 1855 5) Girard, Ann Ghim., (6);2) 11 (1884). §J2) Mvers- 
miger, C. Engels, Ber.,,21, 326, 2939 (1888). %’ A. Hofman, J. Am. Chem. 
Be, 43, 1684 (1921); 52, 2995 (1930). § Marie, G. R., 133, 219, 818 (1901); 135, 106, 
is: (1902); 8, 3, 335 (1904). ® B.C. A6pamos, HAH, 73, 487 (1950); )KOX, 22, 
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@u, B.A. Ky xtuHu, /LAH, 112, 868 (1957). 4*M. HW. KaOauuuk, B.A. Puna- 
os, JAH, 96, 991 (1954). 
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Jloxnxayn Akayemunu nayxk CCCP 
1959. Tom 125, NM 5 


M. E. AATKHHA u M. A. NOPAHM-KOLIALL 


O HOBOM BO3MO)KHOM THNE H3OMEPHH B OKTASAPHYUECKHX 
KOMMJIEKCAX HEKOTOPbBIX TIEPEXOJHbIX SJIEMEHTOB, 
B 4UACTHOCTH Cu 


(IIpedcmaeaeno axademuxom H. H. Yepnaecoim 27 XII 1958) 


B oKkTaspuvyeckHX KOMIWVICKCHBIX COeAMHEHHAX, COJepxKaliux JIMTaHdil 
mo KpaliHel Mepe, JBYX BHJOB, BOSMO%KHa, KaK H3BECTHO, IWMC-TpaHc-H30MepHs 
Ecau OTBJI€UbCA OT ONTHYeCKOH U3OMePHH, TO Tp «MpaBHJIbHOM» OKTasApuyer 
KOM CTPOCHHH TaKOM THM H30MeCpHH ABJIAeTCA CQMHCTBEHHBIM *. O2HaKO 
XOTHM YKa3aTb, UYTO B HeKOTOPbIX CJyYaAX MOLyT BO3HHKAaTb elle JONOH 
T@JIbHbIeC THIbl H3OMEPHH OKTASTPHYECKHX KOMIWJICKCOB. 

CorjacHO COBPe€MeHHbIM IIpeACTaBJICHHAM TeOPHH MOA JIMraHOB pu oMps 
Je@eHHbIX KOHPUrYpauWAX HeCBASbIBAIOMINX BICKTPOHOB LWeHTPaJIbHOrO aTOR 
HOJKHbI HaOlOLaTbeA HW HaOsOLAaOTCA B JeHCTBHTeIbHOCTH MCKaxKeHHA Tp 
BHJIbHOrO OKTa2ApHyeckoro CTpoeHuA BCyIeACTBHeE addpekta Slya — Tensep 
STO MMEeT MECTO, KOFa COCTOAHHE HeCBASHIBAIOWINX ZJIEKTPOHOB WeHTPaJIbHOrh 
aToMa Ha d-ypOBHAX, pacUlenJIeHHbIX B NOe JIMraHJOB, OKa3bIBaeTCA OpG 
TaJIbHO BbIPOXKMECHHbIM, Aa MMEHHO, NpH KOH*Hurypawnn d°, a Takxe d* B cayys 
KOMIMVJI€KCOB CO CBOOOJHbDIM CNHHOM. B yka3aHHbIX KOH@UrypaluAaXx OHH UA 
TPH 3JIEKTPpOHa HaXOJATCA Ha YPOBHAX BepxHero AyOsmeTa eg, YTO COOTBE 
CTByeT JBYM BbIPOXKJCHHbIM COCTOAHHAM. CoriacHo Teopeme SlHa — Tesmepy 
MPH 3TOM JOJOKHO MPOHCXOMTb UCKa2%KeHHe MpaBHJIbHOM TeOMeTPHYeCKON KOHH 
(urypaluu BOIb KakOH - MHOO OFHOH M3 KOeOaTeIbHbIX KOOPJMHAT, Ne 
CKOJIbKY TaKOe€ HCKaxKeHHe MPHBOAMT K pacileneHutIo AyOueTa u co3sqaeT BOS 
MOXHOCTH Oolee BHIFTOMHOTO PaCNOJIOXKeCHHA HECBASbIBAIOMINX IICKTPOHOB (mpi 
KoHurypalun d* — OHH 2Te€KTPOH Ha HVXKHEM YPOBHe, a BepXHUl ypoBeHb 
myctToH, a pu Kond@urypawuu d® — JBa 3neKTpoHa Ha HH2KHEM YPOBHe UH OMA 
Ha BepxHem). McKaxkeHHe MOXeT 3aKJIOUaTbCA, B UACTHOCTH, B PaCTAXKeHHH Ws 
CIJIOLMMBaHHH OKTa2 pa BAOb OAHOH U3 oceH 4-ro NopsyKa. 


( 
HeHHA HCKaxKeHHH MpaBHJIbHOrO OKTas{pHyecKOorO pacnowlOx*KeHHA murango) 
BOKpyr IeHTpaJIbHOrO aTOMa B CJlyyae CoequHeHHH Cu (II), Cr (II) u Mn (III 
(7). OoHakO JO cHx Top He GbIIO OOpallleHO BHUMAHHSAI Ha TO, YTO Mp HavHl 
4HM JIMraHJoB ABYX THMOB TakKHe HCKaxKeHUA MOFYT ObITb NPHUMHO oNoHHI 
T@JIbHbIX BOSMOXKHOCTeH MPpOCTpaHCTBeHHOM HM30MepHH. 

IIpu TerparonaJIbHOM HCKaxKeHHH MPMHUMMMasbHO BO3MO2KHO CYILeCTBO 
BaHHe JByx (opM, COOTBETCTBYIOUIMX BLITAHYTOMY OKTa2py (Cc ABYMA JVJIMHHBIMI 
HM YeTHIPbMA KOPOTKMMM PaCCTOAHHAMH) HW CIJNOUWLeHHOMY OKTaaApy (c AByM3 
KOPOTKMMM HM YeTbIPDMA JWIMHHbIMH paccTOsHuamH). Takada u30Mepua mozke} 
MMeTb MECTO, B IIPHHIWMNe, HW pW BCeX WecTH OJMHaKOBbIX MuraHyax. Jlo cu 
MOp, OMHaKO, IIpH OMMHAKOBbIX JHraHAax Obwin OOHAPyXKeHbl TOMbKO UCKAKel 


ff 
| 


HMA, WPHBOAAMIHe K BbITAHYTOMY OKTAadpy. B xauectBe Teo peTHYeCKOTO oObac! 


4 
4 


* TloqpasyMesaetca okTAad/Ip, NpaBHJIbHbI B OTHOWeHHM paBHOWeHHOCTH cBAsbIBaIOUIH 
OpOMT WeHTPabHOrO aToMa, a He B OTHOUWICHHH MpPOCTpancTBeHHOrO CTPoeHHA KOMMMeKCa B UG 
JOM, KOTOPbIi MIpH HaJIHYHM JIMTaHAOB PaSHbIX THMOB, KOHCUHO, HE MOxeT OGJayaTb CHMMG 
TpueH O,. 
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€HHA STOPO PakTa OObIUHO MpHBOMATCA JanHbie OnuKa u [patica (°), moKa3aB- 
MX, NTO MPH PacCMOTPeCHMM SeKTPOCTAaTMYeCKOTO B3aHMMOACHCTBUA MWeHTPaJb- 
oro aTOMa C JIMraHaMu BbITAHYyTaa PopMa Oovlee craOubHa, 4YeM COULeHHas. 
Ie UcKI104eHO, OMHAKO, YTO Pe3y/bTAT MOMKET OKA3ATbCA MHLIM B cayyae, Kor- 
a NOME COsMaeTCA KOBAJICHTHbIMU CBASAMH, XaPaKTePH3YIOULUMUCA onpeleeH- 
OM HampaBsenHoctbio. Ecuu Jaxe Belranvytaa dopMa u sABaeTCA Oosee cTa- 
WIbHOH, HeIb3H CUMTaTb UCKJIKOUCHHOH BO3MO2KHOCTb CYUeCTBOBaHHA MeHee 
raOuJIbHOrO CIJIKOULCHHOTO M30Mepa (MOCKOJIbKY H3OMePbI He OOAZATEIbHO JOVLK- 
bl HUMCTb OAMHAKOBbIe SHEPrHu), OCOOeCHHO MpH HasM4MuM Apyrux daxkrTopos, 
ee sions CIJOW{eHHy10 Copmy. Ente Gompuie Bo3MOxHOCTH U3OMepHH 
O 

— Saas eae MMeIOTCA JIMPaHAbl ABYX WH Gomee THMOB. 
| ; PaBHJIbHOrO OKTasApuyeckoro pacmosloxwKeHHA, 
S3OME€PUA MOXKET MPOABHTLCA y2Ke y KOMIIeKcoB cocTtaBa AX, Y. 3yecb IpHH- 
MMMasIbHO BO3MOXHbI YeTbIPe H3OMepa C HaxomKeHveM JMraHa Y Ha KOpOT- 
. WIM AVIMHHOW OCHX, COOTBETCTBEHHO B BbITAHYTOM H CIJIIOULEHHOM OKTAadLpe: 
moO, eu 2. 


peas y 6 G e 


AnaJlOrHvuHble YeTEIpe H30Mepa a, 6, 6 HU 2 BO3MOXKHbI pH cocraBe AXaYe 
PH TpaHc-pacnosloxweHuu mWuraHyoB Y). 
Ene Oovpiie 4HcIO BOSMOXHBIX H30MepoB MmpH coctaBe AX2Y2Z2. B 3ToM 
Tyyae M B BbITAHYTOM, H B CIJIOULEHHOM OKTA2APe BO3MOXKHBI MO TPH U30Mepa, 
3aBHCMMOCTH OT TOTO, Kakast M3 Tpex lap MraHJOB HaxOQUTCA Ha KOOpAMHaTe, 
IMYAIOULeHCA OT OCTAJIbHBIX (WIMHHOM B BbITAHYTOM OKTa2Ape WIM KOPOTKON 
_ CIVJIIOWLeHHOM). 
Ham mpefictaBisetca, uTO HMe€HHO H30MepHA TakOrO THMa MMeeT MeCTO B 
TyyaaAx, OOHAPy2KeHHbIX HeAaBHO [anuttom (*) aaa Cu(NHs)eBre wu Cu(NHs)eCle 
-KOOPAMHAallHOHHBIM MomHaqpom Cu(NHs)eX4. Tanuu Hallet, urTo Kaxkjoe 43 
cCuleOBaHHbIX HM COeMHeHHH cyulecTByeT B AByx (bopMax; B OHO U3 HUX 
Me€TCH OKTA2p C YeTHIDDMA KOPOTKHMM H JBYMA JWIMHHbIMH PaccTOAHUAMH 
u-JIMTaH; MpHueM Ha JJIMHHOM KOOpAMHATe HaXOJATCA Ba aTOMa rasloreHa, 
OCTaJIbHBIe [Ba aTOMa rasoreHa HM JIBE MOJeKYJIbI AMMMaKa PaCMOO2XKeHbI Ha 
JPOTKUX KOOPAMHATaX, TOra Kak B Apyroh dopme uMeercA CIVJIOULeEHHbI 
<Ta3JIpP, B KOTOPOM Be MOJIeKYJIbI AMMHaAKA 3AHMMAIOT KOPOTKYIO KOOpAMHAaTy, 
BCe YeTHIPe aTOMa rasOreHa HaXOMATCA Ha AIMHHbIX KOOpAuMHaTax. Eure panee 
ANbOePUITeHH Hallie, YTOBCoequHeHuM coctaBa (NHa)2CuBra -2H2O umeetca 
ITAHYTHIM OKTaIIp Cu(He2O)eBra (c aromamnu Br Ha AIMHHOK WM KOPOTKON KOOp- 
jHatax) (®), a B coeqMHeHHH coctaBa (NHa)eCuBra -2NHs umeerca cmouleH- 
ti oxTasqp Cu(NHs)2Bra c monexynama NHs ua kopoTkolH Koopduuate (°). 
aK BHJHO, 3TH Cly4uaH COOTBeTCTBY!IOT H30MepaMm a u @. IlosBneHHe HMeEHHO 
AX H3OMePOB MOET ObITh OOyCJIOBMeHO pasIMUWeM B TeHACHIMM OTAeMbHbIX 
iTaHJOB 3aHUMATb MOMJOKeHUA Ha KOPOTKOH MU WWIWHHOM KOOpAMHaTax. Oprevi 
Tipronnn (4) BpicKa3zaiu MpeqnouomweHNe, YTO JWIMHHbIC CBASH JOM2KHbI OOpa- 
BbIBATHCHA| C TEM V3 JIHTaHAOB, KOTOpHIe cosfaroT Gosee ca6oe nove. Ilo Bos- 
icTarolleli CHIe MOA AMTaHbl pacnosaratiorca B CleLyiomuH pa (°) 

Br<Cl < HO < C;Hs NX NH3 < CHaNH2CHeNH2, 

K,YTO, NO CpaBHeHUIO C 6poMmoM, BOJa HW OCOOeCHHO AMMUMAaK AOJUKHbI CTPCEMUTbCH 
HMMaTb MOsOKeHHA Ha KOPOTKOM KOOPAMHATE. OTO cormacyercaA co cTpoeHnem 
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u30Mepa QM OObACHHeT, MO“eMy He OOpa3yercaA H30Mep 6, B KOTOPOM B BbITAE 
TOM OKTA9LQpe MOJIEKYJbI AaMMHaKa HaXOQWINCb Obl Ha WIMHHOM KOOPAHHA' 
BONpeKH OoubIWeH Cue CO3qaBaemoro MMU Moma. C pyro cTopoHbl, HecMOT 
Ha MCHbLUYIO BbIPOMHOCTh KOHC*UrypallHn CMVIOULeHHOrO OKTa3Apa, OHA MO 
BO3HUKHYTb B BU e H30Mepa 6 (HO HE 2), NOCKOJIbKY MPH 3TOM MOJICK YJIbI AMMH Ak 
cos3arouHe Ooee CHIbHOe MONe, HAXOAATCH Ha KOPOTKOM KOOPAMHATe, a 
yeTbIpe aToMa Opoma, C HX MeHEee CHJIbHbIM MOJIeEM, — Ha ABYX JVIMHHbIX KOG 
quuatax. BepostuoctTb O6pas0BaHHA CMJOULeEHHOrO H30Mepa 6 MOJIKHA ObITb 
6oubule, 4eM OoblUe OTMMYNe B CMe NOMA, CO3qaBaeMOro Pa3HbIMM JME: 
qamu. B stom OTHOWeHHH Cyya Br u NHs npesctapiserca BecbMa Oarong 
ATHDIM. 

Ha ocHoBaHHM BbILNeM3IOXKeHHOTO, MOKHO BbICKa3aTb IIpeAMOIOx*KeHHe, 
HalinenHan Tanwuom m3omepua coequHenuii Cu (II) we cBoguTca K pa3vnud 
MeKY KBaspaTtHoH dsp? (un ‘sp*d)-rMOpuin3alneH HU MMHeEHMHOH sp-rMOpHdus 
vel (T. €., MO CyMeCTBY, K Pa3MYMIO B paCCTaHOBKe KBapaTHbIX CKOOOH 
Haswuve JBYX JIMraHAOB, JONOMHAIOULHX KOOPAMHALHOHHbIM KBafpaT JO OK f 
apa B coeyHHeHuAx Cu (II) (B orammune oT coefuHenua Pd (II) u Pt (II)), ‘ 
JACTCA CJIMUKOM CrielMpuyecKuM JIA TOTO, YTOObI ObITb CJTyYaHHbIM aeppek 4 
yMlaKOBKH KOMIIJICKCHBIX KATHGHOB HM BHeUIHec(epHbIX aHvOHOB. C ypyrok cil 
PpOHbI, paccTosHud Cu-sMraHy BOb WIHHHOH KOOPAMHAaTb! B BbITAHYTbIX OK | 
3mpax (Hanpumep B CuBr,, (NH4)eCuBry-2H,O uw a-Cu(NHs3).Br.) npHMepHo 7 
KHe XK WIM ]laxKe HECKOJIbKO OoOIbIWe, YEM BAOJIb JJIMHHbIX KOOPAMHAT B CMI 
I€HHOM OKTasfpe B cstyyae B-Cu(NH3).Bry. ostomy, Her ocoObix OCHOBaHi 
TPaKTOBaTb MocwleqHee CoeqMHeHve, Kak ynakoBky HoHOB [Cu(NHs)2]* u By 
B OTJMYHe OT «KOOPAMHAWHOHHOM» TpaKTOBKH KOMMJICKCOB, HMeIOWIMX (popMy BR 
TAHVTbIX OKTaspoB. Mpl nosaraeM, uTO BO BCeX cCJIyyaAnX Bce WecTb JMray 
JOB HaXOJATCA BO «BHYTPeHHeH Cccbepe> BOKpyr aTOMa MeqH, a Hawwune VH30M 
PHH OOYCJIOBJIeHO HCKaxKeHHCM KOOPAHHALHOHHOrO OKTAaIApa BceyAcTBHeE sper 
Ta SHa — Tenmepa. 


VWucrutyT oOuel Hu HeopraHHuecKol XHMHH Tloctynusto 
um. Kypuakosa 27 XII 1958 
Axkaflemunw Hayk CCCP 


WHMTMPOBAHHAS JIATEPATYPA 


bs 1s Oi Gli di. IDS Iain BNR ey: 462 (1957). ? M.A. Hepwort 
K. H. Jack, Acta Cryst:, 10,345 (1957). *'U) OpikyM. H. L.UP ry ee) Procamam 
Soc., A228, 425 (1957). 4 F. Hanic, Acta Cryst., 11, 610 (1958); Tloxnaq Ha 7-m Bey 
COlO3H. COBEL. MO MPHMeHeHHIO PeHTreHoOBCKHX sYueli K HCcAeqoBaHHIO MaTepHados, 1954 
§M. A. Silberstein, C. R., 201, 970 (1935); 202, 1196 (1936); 205, 909 (1937 
¢L. E. Orgel, J. Chem. Phys., 23, 100 (1955). | 
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Horuage Akagyemun nayrx CCCP 
1959. Tom 125, Ni 5 


XHMHA 


®. H. MA3HTOBA u A. M. NAYUIKHH 


: BJIAAHHE CTPOEHHS HATPOCOENHHEHWKH APOMATHYECKOrLO 
PAA HA CKOPOCTb KATAJIATHYECKOLO BOCCTAHOBJIEHHA 


(Tpedcmaeaexo axademuxom A. B. Tonuueeoim 3 XI 1958) 


. PeakiMa KaTasMTuyecKOrO BOCCTaHOBJIeHHA HHTpocoequneHuH apomarTu- 
: 

cKOrO pla MOJIEKYJIAPHbIM BOJOPOJOM Oblla BMepBble oOcymlecTBIeHAa 
: M, 3aiitespim B 1872 roxy mpu nowlyyeHuM aHHAMHa 43 HUTpOGeH3Oua B MpH- 


| 
‘TCTBHM Mawiaqvepok yvepHu mpu 150° B toxe Bogopoya ('). Jlanpueimme pa- 
ThI TO BOCCTAHOBJICHHIO APOMATHYeCCKUX HUTPOCOeHHEHHH BIPHCYTCTBHH pa3- 
TUHBIX KaTaJIM3aTOPOB MPOBOJHJIMCb B OCHOBHOM IIPH BbICOKUX TeMMepaTypax 
| WaBJleHuAx. 

Hi3yyeHuio mpollecca BOCCTaHOBJICHHA HMTpocoeqMHeHHH pH KOMHAaTHOH 
Milepatype MH aTMocdepHOM JlaBJICEHHH MOCBALICHO JIMIIb HeCKOJIbKO pa6or. 
K, Ilaanb u AmGeprep BoccTaHaBJIMBaJIM HATpOGeH30/1 pH KOMHaTHOH Tem- 
oe B IIPHCYTCTBHH KOJIJIOHAHOrO NaJwaquesoro KaTau3atopa (7). B pa- 
mrax A. A. Crpenpuosoii u H. JI. Seanucxoro (°, *) Obi0 moKasaHo, uTO mpH- 
‘TCTBHe TaKHX 3aMeCTHTeEIeH B Ape, Kak OH, Cl, CHs, COOH, npaxtuyecku 
: BIIMAeCT Ha CKOPOCTb THAPHPOBaHHA apOMaTHYeCKHX HATPOCoeMHeHUH pH 
MHATHOH TemMepaType HM aTMOCc(epHOM JaBeHHH. OnyO6muKOBaHHbIX pa6orT 
) BOCCTAHOBJICHHIO HHTPOaJIKHJIeHOJIOB B STHX YCJIOBHAX He MMeeTCA. 

- Jina u3syyeHua KaTaJIMTMYeCKOrO BOCCTAHOBJICHHA HAMM ObIJIM CHHTe3HPOBaHb! 
Il HATPOCOeAMHEHHH C aJIKHJIbHbIMM PpynnaMy B Ape, CBOHCTBa KOTOPbIX IIpH- 
Witca B TaOGn. 1. Kpome yka3aHHbIX COeCJHHeEHHH, ObWIH B3ATbI TakKxKe WA 
CCTAHOBJICHHA OUMILCHHbIe O-HUTpodeHo c T. mI. 47° uw HUTpPOOeH30 C 
Kum. 209°. Peakiitua MpoBodHsiacb pH aTMOCepHOM AaBJeHHH B yTKe JIMOuxa, 
pMoctaTHpoBaHHok npu 20°. IlpeyqBapuTetbHO ouMMeHHBI BOJOpok mpony- 
‘aJICA B CIMPTOBOH pacTBOp BOCCTaHaBJIMBaeMOro HHTPoOcoeAMHeHHA, Cosep- 
allMi OMpeseseHHOe KOJIHYeCTBO IWIaTHHOBOrO KaTalMsaTopa. KatamusaTop 
TOBHJICA OCaKJeHHeM IlaTHHbl Ha AKTHBMPOBaHHbIli YyroJib M3 pacTBopa 
IOPHCTOBOAOPOAHOH WiaTHHbI B (opMauHe. CosepxanHe IWaTHHb! B KaTa- 
igzaTope coctaBao 20%. OnbiTbl MposomKaIHCh AO WpeKpalleHHA Morvromye- 
if BOJOpona. Bo Bcex ombitax pacxo Bosoposa Ha BOCCTAaHOBJeHHe COBMafau 
TeopeTHyecKuM KomMuecTBoM. IIpofykTbl peakIMH — COOTBETCTBYIOLINe apo- 
ITHUCCKHE AMUHBI BITC AIIHCb 13 MpOuJIbTPOBaHHO"LO BOCCTAHOBJIeHHOLO CNHp- 
BOrO pacTBOpa MOCe OTTOHKH pacTBOpHTeA MOM BakKyyMOM. OHM He cozep- 
AM MOOOUHBIX MpOAyKTOB, KaK BHAHO H3 CBOHCTB MOJyYeHHbIX aMMHOAJIKHJI- 
HOJIOB, IIPHBeJCHHEIX B TaOu. 2. . 

IIpu w3yyenuH cKOpocTei BOCCTaHOBJICHHA MCXOAHbIX HUTPOCcoeAHHeHHH 
AKILMM MPOBOLMJIHCb B CPaBHMMBIX yCJIOBUAX: 6paocb npumepHo 0,0025 mona 
iTpomponykta (or 0,3 r go 0,65 r B 3aBHCHMOCTH OT MOseKyNApPHOrO Beca) 
95 mul 3THIOBOrO cHupta (YTO cocTaBANIO OKONO 0,6 Mon.%), 0,5 r KaTasIu3a- 
pa, PeaKUMOHHbIit cocy, BCTpAXMBaJICA Ha KavaJIKe, YHCO KaYaHHH B MMHYTY 
crapisano 200. 

Ha puc. 1 usmocrpupyiores CKOpOcTM MOrioueHuA BOJOpoza Mp BoccTa- 
BICHHH B3ATBIX HUTPOMpoxyKTOB. HeoOxoMMo OTMeTHTb, YTO AO BOCCTAHOB- 
HUA OCHOBHOH Maccbl BellecTBa (oKON0 85—90%) normomeHue BOMOposa ueT 
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Ta6Omula 


@yv3nko-xumMnyecKHe CBOHCTBA CHHT€3HPOBaHHBIXx HUTPOaIKUIPeHOJIOB 


H 
i Wate 0G Gaph (e ael aaa 20 
IIpogxykt T. xun., °C] o op 
Hafiy.| Bblu. Haig. BbIG. | Halig.| BbI4. 
I. 2-uuTpo-4-Tpert.- 97/1 _ 195 495 | 1,8528 | 61,70 59.| 6,45 
6yTHIdenon 61,64 pl 6,47 en 
Il. 2-Hutpo-4-Tper.- 118/1 — 205 209 4,5512 | 63,42 4 7,24 929, 
aMHuIme Hos 63,30 aan 1,27 i 
Ill. Hutpoguamus- | 169—189/6 — 281 279 | 1,5320 | 68,82 9,07 
denon 68,89 pe a7e 8,99 202 
IV. Jlumetunde- — 95,5 — — — 70,38 | 79.92} 5,97 
HHJI-M-HUTPO-n- 70,33 j 5,93 87 
OKCHeHHJIMe- 5; 
TaH 
V. 2,6-quHUTpO-4- — 93 _ — — 49,86 49.99 5,07 
TpeT.-6yTHIpe- 49,84 ¢ 5,10 | 5,03 
HOM 
VI. Hutpo-tper.- 4122—124/10) — — — 1,5290 | 67,65 7,88 
6yTH6eH30N1 67,77 67,01 | 7°e | 7,34 
@Mopmy Jb: 
CH, NO2 CHy /NOz CH, 
Lp Loy LN Ope 
CHa6ce7,, Sion? © Gs cnyc=7 Son cH, =cH,=Cca0 SS 
| Sve NSS Nas 
CH, CH, CH, 
A : CH, —C—CH,—CH, 
tis NO: CH, NOs CH, CH, 
YN 0) ORY sage any 
NS 5 NES Pe ois ; N2==% CH OTR 
CH, CH, NNo, CH, 
IV Vv VI 


Ta6Omuna 


@Musuko-xuMHyeckHe CBOHCTBA AMMHOAKUIPeHOJIOB, NOJIYYCHHbIX BOCCTAHOBJICHHEM 
CCOTBETCTBY FOUN X HUTPOAaJIKHJIeHOJIOB 


OmeMeHTapHbll cocTaB, % 
45 ait, ‘ @ | H 
TipogqyKt Tans 2G. ¢ SS 
Haug. BbIY. Hang. BbIu. 
1, 2-amuHo-4-Tpet.-6yTHIdenon = 162,5 | 73,20 9,34 
73,14 | 72,69 | 9/33 | 9,15 
IJ. 2-amuHo-4-TpeT.-aMuspenos — 119 74,04 9,46 
7410 | 73,70 | 9°64 | 9,56 
Ill. AMuu-quamundenon — —_— 77,17 10,91 
17,16 77,05 10,86 10,94 
1V. Tumeruadenus-m-aMuH-n- ae 132 79,06 
oKcudeHusmMeTaH 19°31 79,25 oh 7,54 
V. 2,6-q4HaMHHO-4-TpeT.-6yTHAI- = = me = Es ‘= 
denon 
VI. Amuuo-Tpet.-6yTu6eH30N 114—115/10 80,49 10,14 
> , 3 
80,62 | 80,48 | 40°98 | 10,13 a8 9,3 
@opmy Jini: 
oe ae we Nie nae JN 
fy \— 7 a a 
oa a . CH soi ORk aoe | CH,—CH,—C— S—oH 
GH, ; ee CH, 
I 
CH,—C—CH,—CH, 
Ill | 
CH 
vee CH, /NHa GH, : 
Ye oO oN VmeN |“ 
(2 Cn Ss CH. eae S—OH cH, —C—< SNH, 
xX 
CH, SNH: CH, Nn, CH, 
_ VI 


* 
KoumuectBo OCHOBHOrO a30Ta ONPeeJAJIOCb NOTCHIUHOMeTpuyeCKHM THTPOBaHHeM. 
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Ta6nmuna 3 


CkopocTw norsonjenua BonOpoga mpu BoccranoBreHuH HHTpOCOeAHHeHHH B CHUPTHOM 
PacTBope B MpMCyTCTBHM NwaTHHOBCrO KaTanusatopa (Temnepatypa 20°, cKopoctTS 
nepememwuBanua 200 06/muu) 


Da , ot 1 
g8 5/8 g& g5|8 
S } 5 
Hutpocoeyunenue of eS : = g Hurpocoequnenne eR oe : é 5 
CERZ|O RE SS221688 
PEPESOUEELUAAS LQYTAVIPERROSeI ony W goes Molo NNO REO 
Nes 
yy NO, Br 320 AROS os 
Pet No, peel: ote Son 1,30 | 0,42 
==", , —= 
| CH, NOs 
OH 
: nls Cl eee 
ea ie D0 ion OH 0,88-] 0,28 
CH,—C— S=NO, 1,93 0,58 Seay | a ’ 
| CH, \NO, 
CH, at 
CH, get 
LD mes CH. =C--Ch cr 
ae Ga S—_on 1,75 | 0,57 CHiy Vi Se 
| 
CH; “No, CH,—CH,—C—¢_S—OH 0,77 | 0,25 
| — 
CH, \No, 


*CKOpocTH NOrMOMleHHA paccuHTHIBaMch pH pacxose Bogopoga 85—90% oT TeopeTu- 
CKOFO, ¥10 COOTBeTCTByeT TOUKAM NMepern6a KpHBbIX puc, 1. 


MOCTOAHHOM CKOPOCTHIO JIA Kaxkoro coequHeHuA. B Ta6n. 3 MpHBOAATCA 3Ha- 
HUA CPeAHUX CKOPOCTeH NOrIOULeHHA BOMOPOAa B KaxKJOM OTACbHOM CJlyyae, 
{PAKTePH3yIOUlHe KOCBEHHO CKOPOCTH BOCCTAaHOBJeHHA HuTpocoequHeHMH. V3 
JHBeECHHBIX JlAHHbIX BHAHO, UTO CKOPOCTH BOCCTaHOBJIEHHA HUTPOOeH3OVIAa 
HUTPOWeHONa OKasaJIMCb MpakTHYeCKH OMHAKOBBIMH (puc. 1, KpuBbie / u 2), TO 


aN 


200 


S 


Pacxod Hy ———>~ 
§ 


30 


50 120 150 180 210 4405 270 mtn. 


uc. 1. Bauanue CTpoeHHA HUTPpocoeqHHEHHA apoMaTHyeCKOrO pAa Ha CKOPOCTb KaTaJIHTHYe- 

coro BOCCTaHOBeHHA MpH 20° u cKOpocTH nepemMewMBaHHA KayaiKH 200 06/mMuH. J — uuTpo- 

H30, 2 — o-HuTpodeHo, 3 —4-HuTpoO-TpeT.-OyTHNOeH301, 4—2-HUTPoO-4-TpeT.-6yTHIpeHON, 

—2-HuTpo-4-TpeT.-amumeHol, 6—UMeTHJIeHH-m-HUTPO-n-OKCH-PeHHJMeTaH (HUTPONposyKtT 
clomHoro (beHoua), 7 — HUTpoqvaMuUsexo 


JONIHe COOTBETCTBYeT PaHee ONyOJMKOBaHHbIM pesyibtatam A. A. Crpempuo- 
oi uw H. JI. 3enuucxoro (*). OHako mpH Mepexosle OT HATPOOeH3O/Ia K HHTPO- 
yTUMOCH3OY CKOPOCTb BOCCTaHOBIeHHA CHM*KaeTCA IpHMepHo Ha 42%. B cay- 
1@ HUTPOteHONa HW eFO AKMJIMPOW3SBOMHEIX HaOMOJaeTCA avasorMu4Hoe BIA 
4€ aJIKHJIbHOM FpyiMbl Ha CKOPOCTh BOCCTAHOBJCHHA, IpHueM BBeeHHe BTOPOH 
IKHJIbHOM PpyNMbl B ALPO elle B GoMbIUeH CTeMeHH 3aMe{IAeT BOCCTAHOBJeHHe. 
aK, €CJIM CKOPOCTb BOCCTaHOBJICHHA HUTPO*eHoa MpPHHATb 3a eAMHULY, TO 
(OPOCTH BOCCTAHOBCHHA HUTPOOyTHAeHola, HATpoamuUdeHoa uM HUTPO- 
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MaMuydenoa CocTaBAT, COOTBeETCTBEHHO, 0,57; 0,42 u 0,25. Ecau ofnH H3 
MOB BOJOpOa aJIKHJIbHOH Tpynnbl, BXOLAMeH B APO HUTPOaMKUIPeHOa, 
M€HHTb Ha (eHHJIbHYIO rpymny, HaGuOfaercaA TasbHelllee MOHH2KeHHE CKO 
CTH BOCCTaHOBJIeHHA. Tak, CKOPOCTb BOCCTaHOBJICHHA JUMeTHJIPeCHHI-M-HUT 
n-OKCHeHHJIMeTaHa TIPHMepHO B 3,5 pa3a M€HbIMe CKOPOCTH BOCCTAaHOBUJIe 
HATpodenoua. 

TakHM O06pa30M, B PAY HUTPOaJIKUMGeHOOB CKOPOCTb BOCCTAHOBJICHHA | 
WaeT C YBEJIMYCHHEM Pa3MePOB HU YCJIOKHEHHEM CTPYKTYPbI aJIKHJI3aMelaloll 
TPyMNbl, YTO MOXKHO OOLACHHTh BOSHUKAIOULUMU MPH 3TOM MpOCTpaHCTBeHHbh 
3aTPYHeHHAMH. | 


Mucrutyt HeptrexumMuyeckoro cCHHTe3sa IlocTynuuo | 
Akaylemuu HayK CCCP 3 XI 1958 | 


HWMTHPOBAHHAA JIMTEPATYPA 


1M.M, 3at%mes, J. prakt. Chem., (2), 6, 128 (1872). ?Paal, Amberger, B 
38, 1406 (1905). -* A. A. Crpeabnosa, H.. Jl. 3enuucKkud, Has, AH Ce 
OXH, 1941, crp.401. 4A.A. CtTpenpuospa,H.A. 3enuucxu it, Mas. AHCCO 
OXH, 1948, crp. 56. z 
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Jlokxann Akanzemun Hayk CCCP 
| 1959. Tom 125, Ne 5 


XHMHA 


Akanemuk A. H. HECMESHOB, JI. A. KASHILbIHA, B. B. JIOKIIMH 
uv B. J]. BAJIBYEBCKAA 


MH®PAKPACHBIE CNEKTPbI 
HEKOTOPbIX AJIKHJI- A APHJI®EPPOLLEHOB 


Panee OblvIO NOKa3aHO, TO HaM4Me YacToT B O6sacTH 1000 u 1100 cm- 
MHpakpacHOM CIeKTpe MpOM3BOLHbIX eppolleHa MOXeT CYRKUTb BoKasa- 
AbCTBOM IIPHCYTCTBHA CBOOOLHOFO OT 3aMeCTHTeNe WHKONeHTaAMeHUJIbHOFO 
bua (*,”). Cuelyioujai noqmexkalaa pemlenuio 3aqaya — ompefenenne B3a- 
fHOrO PaCNOJORKeHHA 3aMellaloulHX PPyNN B OAHOM WHKJIOMeHTaHeHHJIbHOM 
JIbILC B TOMOAHHYJIAPHbIX JM3aMeLLCHHbIX MPOH3BOAHHIX cbeppoueHa. B snte- 
Type 9TOMY BOTIpocy NocBALeHO HeCKOsIbKO pa6bor (°, *), B KOTOPHIX O6cyx- 
1OTCA Mndpakpacupre CHeEKTPbI alleTHJISTHJI- HW 9THIAUMeTHIdpeppOLeHoB; 
JIM HalieHbl HEKOTOPbIe 3aKOHOMEPHOCTH, MO3BOJIAIOMIME JIA YKa3aHHbIX CO- 
MHeHUH pasiMyaTb 1,2- u 1,3-u30Meppbl. OHako NOMbITKH PacmpocTpaHHTb BBI- 
CHHbIe NpaBHla Ha Apyrve MM3aMelleHHble TOMOaHHYJApHble cbeppoueHnbl 
WIM HeyauHbl; BEPOATHO, HalieHHble B OOOMX CyyYaAx OCOOeHHOCTH UHppa- 
IACHBIX CIICKTPOB MPHCYILH TOJbKO JaHHbIM COeAHHEHUAM. 
Mobi ucceqoBawin uHdpakpacHble cneKTpbI B OGsacTH mpu3smbI NaCl psza 3a- 
MLCHHEIX cdbeppoweHos. IlomyuenHple RanHble MpHBezeHb! B Tab. | (cneKTpbI 
MMaJIMcb Ha cnekTpometpe MKC-11 c 3anucbio Ha 31eKTPOHHOM MOTeHIMO- 
Tpe SIIII-09 B o6nactu mpu3mpt NaCl. TBepgpie BewlecrBa CHUMAaJIHCb B BHLe 
CTbI B-Ba3eJIMHOBOM MaCJle, X2KHAKNe npn TrommHHe con 0,05 mm). 

Mp yxxe coo6ujanu (1), uTO CNeKTpbI ABYX TOMOaHHYJAPHBIX MusTHAdeppo- 


nos (np 1,5820 u 1,5847) pasnuuarorca TombKO uacTorolt 1277 cm-!, ° npH- 
‘TCTBYIOULeH JIMIb B OJHOM H3 HUX. Tak Kak 06a H30Mepa HMEIOT MOrIOUleHHe 
oo6mactu 1000 u 1100 cm-!, uro aBaneTCA JOKa3aTebCTBOM HaJIH4unA CBOOOL- 
PO IWMKJOMNeHTAIMeHHJIbHOFO KOJIbIla, TO WIA HUX OCTaBaJICA BbIOOp CTPOeHHA 
2- u_ 1,3-qu9aTHIdpeppoleHos. 

Hanuune normoujenua B o6mactu 1280 cm O6plIo. MpocmexKeHO LWIA 3HauH- 
JbHOTO uuCa CbeppOleHOBLIxX CoeAMHeHHI (Gomee 50). M3 oOcyxeHHA HYKHO 
‘KJOUTh BCE KapOoHHJIcolepxalllve COeCAMHCHHA, MOCKOJIbKY HHTeHCHBHOe 
\TOULEHHE B ITOH OOMACTH 0O13aHO NesopMallHOHHbIM Kone6aHHam C=O-rpyn- 
1 HM He MOXKeT MMeTb OTHOWCHHA K pa3zIH4HIO HH*pakpacHBlx cneKTpos 1,2- 

1,3-u430MepoB TOMOaHHYJAPHbIX MH3aMeeCHHbIX eppOLeHos. : 

 Tlornonjenue B o6nactu 1280 cm! HaOsmioaeTcA QI BCCX MOHO3AMEIILCHHBIX 
iKHIep poleHoB (Kpome MeTudeppolena), deHudeppotena, WIA BCeX MH- 
MeLICHHBIX B Pa3Hble KOJIbla aJIKWJI- H apHuIeppOWeHOB HM, HaKOHell, WIA TO- 
\AHHYAPHBIX JMM30Nponus- u u-TpeT.-GyTueppouenos. nA mocneqHHXx 
Ke M3 IIpOcTpaHcTBeHHbIX cooOpaxeHuHi Oolee BepOxATHO 1,3-crpoenue. Ha- 
)OTHB, Mormoulenve B o6mactu 1280 cm~! orcyTerByer B 3aBefomo. |,2-3ame- 
SHHbIX TOMOAHHYJAPHBIX cpeppoleHax (clofa oTHocsTcs BeujectBa 11, 12, 13), 
KOTOpHIXx 1,2-nomoxeHHe 3aMeCTHTeNeH CefyeT M3 UX 6HIMKIMYeCKOH CTPyK- 
‘ppt. Tlormouenue B 9TOH O6acTH OTCYTCTByeT HM AVIA TOMOAHHYAAPHOTO MO- 
iMeTumbeppoleHa (CMecb TeTpa- H MeHTameruudep porleHos). CuHTes H JoKa- 
TEJIbCTBO CTPyKTypbl coequHeHHH 11 u 12, NomyyeHHbIX KOHJeHCAalHeH avlb- 
THOB C (beppolleHoM, OblM RaHbi panee (°). \CuHTes BellecTBa 13 npHBoquM 
eCb. 
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1 2 5 4 5 6 7 8 9 | 
en a ee eel | aa = 
S) /-C, 
®—CH, | —C,H, | ®-7—C,H, |®—rp.-C,H, [Se5 (wars ae |e wet 7 Stas Cs 
: ; : i ee \cH NH, | 9 SCH. | 2-64 
(°) (°) (=) e) lL | 
a) @) ) (°) (3 | 
O | 
| 
| 
lseoy a 820 un. Peecenenoes ae ae ie se 813 un. | 813 un. ee 
853 HH ! 
900 
924 un. | 917 un. | 922 un.| 908 un. | 908 nH. | 926 un. | 906 cp. | 906 cp. | 922 cf 
980 cp. | 950 un. | 920 cp. | 920 cp. 
998 uu. | 998 HH. 
1000 
1000 uu.}1006 un.) 1003 un. | 1000 un. | 1025 cn. | 1002 wu. | 1022 nH.|1022 un. | 1002 | 
1028 un 1022 uu. 1051 ca. | 1040 un. | 1056 ca. | 1056 ca. | 1028 ‘ 
TOoGiendras ‘) 1037 ca.| 1016 cp. 1070 cx 
1037 wa eet! #1 1067 cp.| 1037 nu. | 
(0) ce ne a SU ae i 
1102 wn./1110 uH.| 1107 un.) 1106 un. — 1106 un.| 1107 wH./1107 nH. | 1107 ma 
1147 yun. | 1145 un. 1148 cp.| 1128 cp. | 1147 af 
1168}. 1182 cp. 1189 cm. | 1189 ca. 
1186 J°P-| 1199 cp. 
4200 l 
1226 ep.(1210 cp.| 12038 en.) 1225 cn. | 1240 en. | 1210 nH. |.1207 ep. |1204 cp! 1205 ct 
1234 wy.} 1236 uH.]1270 un. | 1231 un. | 12386 wn. |} 1228 uy. | 1228 un. | 1236 wy 
— 1282 un.| 1277 cp 1263 wH.} 1280 un. | 1257 cp. | 1257 ca. | 1257 ef 
1284 un. —  |4277 un. | 1272 nf 
1300-—= | 
13441 cp.|1314 nv.|1308 hn 1312 cp.| 1316 uw. } 1332 cm. | 1312 un. | 1312 na, 1300-1 
1378 uH./1376 cp.|1312 *| 1337 ca. | 1376 wn. | 1384 un. | 1338 ca. | 1337 cp. 1342ne 
1335 ca.| 1394 nH. 1361 ca. | 1359 cp. | 1337 en 
1358 uH. 1373 cn. |1371 nn. | 1363 et 
1379 un. 1392 cn. | 1394 cn. | 1377 no 
1400 | 
1463 un./1418 cp.| 1450 uu. pee ! 1400 ca. | 1460 wu. | 1454 wH.| 1453 wn. | 1453 4 
1452 un. 1481 f #¥*| 1462 un. 1470 cp. | 1470 cp. 
1500 
1600. 
05s nn 105 HH. | | 1650 un. | 1646 un. | 1646 nn. | 1660 ay 


II pu MeuaHHa, 1, OOosHayeHHs: HH. — MHTCHCHBHBIM, cp. — cpequnii, cm, — caa6bi| 
COC{HHEHHH norsomjeHHe B OOmacTH 1380—1450 cm-! moxer GbiITb COA3aHO Ba3esIHHOBON 


1038 


TaOauna 1 


10 11 12 13 14 15 16 17 18 
Pee is C,H, = S 
mc _ Abe % g 
7 ~ 2 g ca 
ee Fy mie taang 8 feat oa nest |e aK 
Sw 0) Gael Pea 's SOs ag ate 
oS (°) Ve ‘o oO Oeil 
He uccvie-| 825 wn. | 805 un. | 804 un.| 880 cp.|812 812—828 | 808 cp. | 812 nu. 
mopaHo | 840 uu. | 828 cp. | 817 uu. 816 } uH. HH. 890 cm. 846 ca 
896 cat. 854 ca. 834 888 uH. | 882 ca. 883 ca 
i | 864 ca. 875 ca. 890 ca. 892 ca. 892 cn 
883 cp 
0 
|| 909 ca. | 924 cp. | 906 ca. | 941 cp.| 924 en. | 904 cp. | 907 un. | 904 car. 
| woes || Q2il Cos || CEA eke 998 cp. | 970 ca. 
| AS) On, |) QO) exit. 
boo 998 nH. | 981 cu. 
| 1000 un./ 1005 uu. | 1038 wx. |1002 un./1000 un.| 1027 cp.| 1002 un. — 1008 ca. 
| | 1020 cp. | 1018 cp. | 1042 un. |1026 un.|1028 nu.| 1043 cp.| 1030 un. 1036 | 1020 ca. 
1037 uu. |} 1035 un. | 1074 nu. |1054 cp. 1059 cp.| 1069 cp. | 1078 ca. | 1088 cp. 
1054 ca. 1074 ep. 1092 ca. | 1086 car. 
1064 ca. 1085 cp. 
100 
/| 1108 un.} 1104 nn. | 1105 un. [1105 wH.}1106 um.) 1101 uu.) 1105 un. 
1150 uu. 1154 cea. [4137 cn. 1185 cn. | 1156 uH. 1116— 
p | 1185 cp. 1173 ca. 1184 nH. 1124 cn. 
200 
1200 ep. | 42238 cx. — 1241 cp.}1230 uu.| 1280 cp.| 1210 cp.| 1218 ca. |1282 cp. 
P1255 cp. | 1258 ca. | 1298 ca. — 4228 un. | 1280 ca. 
f | 1272 un. Te L206 ep. 
P} 1294 co. 
ee 1283 uH. 


1318 ca. | 1338 cp. | 1336 cp. 1314 cp.|1312 ca.| 1304 cat.} 1314 un. | 1336 ca. . ca. 


1343 ca. | 4372 un. } 1389 ma. |1350 cp.|1334 cp.| 1320 cn.| 1372 un. | 1344 ca. | 1320 ca. 
| 1361 wi. | 1395 un. | 1394 ca. (1378 un.|1370 un.| 1342 ca. 1386 cp.| 1386 un. 
| 1378 ca 

1392 wH 
4 
141463 un. |1460 un. | 1409 cp. [1469 un.|1406 cp.| 1403 ca.| 1416 ca. | 1458 un, | 1458 wn. 
| 1450 un. 1450 uu.| 1413 cm.| 1446 un. 

) 1446 un. 
500 
1504 wu.} 1510 uu. 
1600 es 
600 | 
11655 pn. | 16 | 150 HH. 


purypubie CKCOKH O6o3HaualoT, YTO MOMOCEI YaCTHYHO CJIMBAaIOTCA. 2. B cayuae TBEpABIX 
macay. 3. Bemectso 16 nosyyeno T. B. HukutTHxol, BelllecTBo 148 — JI. B. Epmosoi. 
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CuuTes TéeTparnpouH eH -MKONeHTaqMeHH-Keesa: 1 r KeroTeTparnyp 
HHJeCHWI-IMKIONeHTaMeHHs-2%Keme3a (!?) Obl BOCCTAHOBJICH JeCATHKPaTHHi 
M3ObITKOM aMaJIbraMHPOBaHHOTO IHHKa H COJIAHOH KHCJOTHI B JIEMAHOW YKCYCH¢ 
KucmoTe (CMeCb Mocle CYTOUHOTO CTOAHHA MpH KOMHATHOM TeMMepatype Harp 
BalaCb B TeyeHHe yaca). B pesysbrate nowy4eHo 0,9 r xeTOrO MacJla, KOTOP! 
IPH CTOAHMM B 9KCHKaTOpe 3aKpHCTaIM30Bas0cb. Ilocre nepekpucTaH3aulk 


43 MeTHOBOrO cnupta T. mM. 36—36,5°. 


Hafizeno %: C 70,47; 70,04; H 6,84; 6,79; Fe 23,21: 23,35 
Cy4HygFe. BaruncieHo %: C 70,00; H 6,67 Fe 23,34 


B CHHTe3HPOBaHHOM COCAMHEHHH Tak2Ke OTCYTCTBYeT NMOFMOWeHHe B OOAaCh 
1280 cm-}. | 

PaccmoTpeHHbIM MaTepHad JemaeT BEPpOATHBIM MpesnooweHHe, YTO MOL ! 
lene B O6macTH 1280 cm~! cBa3aHO C HamMuHeM ABYX aTOMOB yrsepoga ceppi 
WeHa, CBOOOMHbIX OT 3aMelalOulHx py WH coceqHUX Cc yrviepoyom deppowex} 
HeECYUIMM 3aMellaioliua yrieBposopoqupiit pawukan. [loapnenue sToh nonog 
B CMe€KTPpax TOMOAHHYJIAPHbIX JH3aMeULeHHbIX CeppoOleHOB yKa3biBaeT Ha I,| 
pacnovloxKeHHe 3aMecTHTeJen. 


VuctutyT 9eMeHTOOpraHHyecKHX CoeqHHeHH Tloctynusto 
Axkajlemun yHayk CCCP 30 1 1959 


UMTHPOBAHHAS JIATEPATYPA 
1A.H. Hecmesnuos, Jl. A. Kasuupnua, B. B. Jlokwmun, HW. UW. Kp al 


Kaa, JAH, 117, 433 (1957). 2 P. L. Pauson, Quart. Rev. Chem. Soc., 9, 391 (1958 
SKrEr Reneh art, KZ; Moltz; S. Moon; J° Am. Chem. Soc., 79, 2749 (19mm 
4M. Rosenblum, Chem. and Ind., 30, 953 (1958). 5A. H. HéecmMeanep 
H. C...Kiovet kos a, JIAH, 109, 545 (1956).- © A. H. HecMeanos, H. Cam 
uetkKoesa, JAH, 114, 800 (1957). *A.H. Hecmexunos,9.T. Nepespasor 
JIC. Wuaosuesa,lO.A. Yctruuk, JAH, 124, Ne2(1959), ® A.H. Hecme 
Hos, H. A. BoabKeuay, JAH, 107, 262 (1956). ® A..H. Hecmea wee 
MW. WH. Kpuukaa, Usp. AH CCCP, OXH, 1956, 253. 19 A. H. Hecmeauo 
H.¢c. Kouwetkos a, MAH, 117, 93'(1957). |! GG D. Broadhead PP Ly som 
$0.n, eJ. Chem. Soc., 1955, 367. 12 A. -H. Hecmesuos, jH. A; Bonpkena 
B. W. Buapuescxkaa, JAH, 118, 542 (1958). 


Horaagp Akagemun nayr CCCP 
1959. Tom 125, Ni 5 


XHMHA 


| A. A. TIETPOB u B. A. KOPMEP 


O NPHCOEAMHEHHH JIATHH-3THJIA HW JIATHA-BYTHJIA 
K BHHMJIAJIKHJIAWETHJIEHAM 


(I]pedcmaeaexo axademuxom B. A. ApOy3oem 11 XII 1958) 


B JIMTepaType HMeIOTCA HEMHOFOUMCIICHHbIC YKa3aHHA OTHOCHTEbHO MpHco- 
WMHeHHA JIMTHH-OpranHn4ecKkuXx COeAMHeEHHH M0 MecTY yrulepod-yrvlepOJHbIX KpaT- 
‘BIxX cBs3e ('~*). MonomepHble MpoOyKTh MpHcoesMHeHUA OOpasylOT TOJIbKO 
PHONepHHE!, MpHueM pasuKaJl UseT BYTOM CJlyyae K KOHeYHOMY, MeHee 3a- 
[elleHHOMY aTomy yrulepoya. IIpu elcTBuM JIMTHH-opraHwyecKHx CoequHeHHit 
(a OJePHHbI HU LHONe:HHbI HMeeT MECTO TeJIOMeEPH3allMA, OHAKO H3 peakILHOH- 
(OH CMecH Mocie rHApoHu3a uN OOpaboTKH CO, yRaeTcA BbIAeMHTb BellecTBa, 
TBEYAIONLHE MO CBOeMY COCTaBYy IIPOCTbIM aJlyKkTaM. B culyuae WuosepuHoOB NpH- 
OCTMHeHHe JIHMTHH-aJIKHJIOB MIpOHCXOAUT 110 TOMY 2%Ke MpaBuJly, HO MepBoHa- 
aJIbHbIe aNyKTbIl, MO-BHAHMOMy, OOJlalaloT TayTOMepHel, B pe3syIbTaTe uero 
aJIbHeHWWaA TeIOMepH3alHA Maer BelleCTBa C HOPMAJIbHbIM HM M30-CTPOeHHeM. 
OHVW2KeHHe TeMMepaTypbl CnmocoOcTByeT OOpasoBaHHlo MOceqHUX. 

IIpucoequHenve JIMTHM-opranHvyecKHX COeJHHeEHHH K BUHMJIalleTHJICHOBbIM 
jrueBosopoyamM He H3y4aJOcb. 

TlocTtaBJIeHHble HAMM OMbITbI MWOKa3aIH, YTO BHHWJaJIKMJIalleTHJICHbI JIErKO 
PHCOeCAMHAWT JINTHH-3THI HU WHTHH-OyTH B OTHOWeHHH | : | c OOpas0BaHHeM 
mocjie O6pa6oTKH peaKIMOHHOM CMeCH BOOM yrueBofopogzoB coctaBa C,Hen—s 
@ OCMOJIeHHOrO OcTaTKa. KoHCTaHTb! yIvIeBOAOpOAOB, NOJYYeHHbIX H3 BHHHJI- 
MeTHJI- H BHHWJISTHalleTHJIeHOB, WaHbl B TaOJINLe. 

B pes3ybTaTe peakUMH MOXHO O6bwWIO O*KUaTb OOPasoBaHHA yrvieBolopo- 
(OB cnesyoulux 6 THNOB, HMeIOWHX alleTHIeHOBY10, 1,3-qMeHOBYy!O WIM aie- 
IOByIO rpyNNHpoOBKH. 


| = R—CH=C=CH —CH,-R’ (1) Re Ces C= Orient, . 11) 

i 

rey oe ae (II) Re = C=C Gi, —R’ (V) 

) R’ 

| pe c=cH—cH=cH OI) R=C=C=CH—CH, (VI) 
i ( 


Kak 4 B Apyrux ciyyaax (*), xapakTep CHCTeMbI KpaTHbIX CBA3eH B YTveBO- 
lopomwax Obl ompeyeeH MO HX MH*pakpacHbIM cmeKTpaM. 

B undpakpacHbix cieKkTpax BCeX yIvIeBOAOPOAOB HMeNaCb TOJbKO YacTOTa 
\uleHOBOH rpyumupoBKu (1960 cm~) uM OTCyTCTBOBaJIH YaCTOTbI alleTHJICHOBOK 
t 1,3-queHosoit cucrem (puc. 1, KpuBple / u 2). Takum o0pa3om tbopmyutnt (111)— 
V1) ucKsmouasHcb. 

Bui6op mexazy cbopmysamu (1) u (11) Obi cHeaH Ha OCHOBAaHHH H3yYeHHA Npo-~ 
[YKTOB THAPHPOBaHUA STHX AJIICHOBbIX YIJIeEBOAOPOAOB. 

B pesyipTaTe MIpHCOeAHHeHHA JIMTHH-9THa K BUHMJIMeTHalleTHeHy C MO- 
ELYIOULUM THApoM30M HM THAPMpOBaHHeM MOMVIM MOYIAMTECA ABa YreBOHO- 
yola: H-rellTaH uM 3-meruireKcaH. AHaJIOrM4uHbIM OOpa3s0M M3 MpoAyKTa NPH- 
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BeulecTBo 


GH -2Gh ence CHesG.tl 52-53  |150/0,7274|1,4360187,58) 12,38 |87,42| 12,3 

ac LAbe ae 87.74| 12.38 

CH; —CH=C=CH—GH, | 64-65 | 4010,7555/1, 445418690] 12,99]87,02| 42, 
87,39] 12,89 

CH; —-CH=C=CH—CG.H, | 77,5—78,5 |15010, 7443/1 , 4432187 ,441 12,72187,19| 12, 

‘ 87,31| 12,75 

CH; —CH =C=CH— C,H, | 82,5—83,5 | 4010, 765511 ,4496/87,02| 13,08] 86,88] 13 

pit ia } . 87,32| 13,14 i 


COe@IHHEHHA JIMTHH-39THIa K BHHMJISTHIAWeTHJICHY MOTH MOJIYYHMTbCA H-OKTA 
usu 3-3THIrTeKcaH. Mudpakpacuble cMeKTpbI MpOAYKTOB FHA PHPOBaHHA OKa3Z 
JIACb WCHTHYHbIMH CO CieKTpaMu H-remtaHa HM A-OKTaHa. YrseBoOposbl c HO 
MA@JIbHbIM CTPOCHHeM ObWIH MOJyYeHb! pH THApoMse H THApupoBaHun By! 


pyrux a lyKTos. 


Aponyckanue 
8s 


0 
2200 = 2000 1800 1600 1490 1200 1000 800 cm? 


Puc. 1. Wndpakpacupie cnektpbl mpomyckanusa. J — renta- 
nueH-2,3, 2 — okTaquen-3,4, 3 —octaTok spine 160° npx 
5 MM (peaKUMA BHHMVJIOTHJAalleTHIeHa C JIMTHI-9THJIOM) 


Takum o6pa3om, OblIO ycTaHOBeHO, YTO JMTHH-anKUIbI NpHcoeMHAIOTCs 
K BUH aJIKWJlalleTHeHaM B |,4-NOOXKeCHHM, MPHYeM aTOM JIMTHA HeT K TPO 
HOH cBxi3H. I loc1eyqHuM O6cTOATeMbCTBOM, BEPpOATHO, H OObACHAETCA OOPasOBaHH 
B JOCTATOUHO OO/bIIOM KOJIMUeCTBE MPOLYKTOB MPHCOeAMHEHHA B OTHOILIEHHI 
1:1, Tak Kak sjuTuli-opranuyeckne COeqMHEHHA C aTOMOM JIMTHA Y JBOMHO! 
CBA3H JOJIKHbI ObITb MeHee PeaKI[MOHHOCNOCOOHBIMH, YeM JIMTHIi-aJIKWJIBI. 

- TayTomepuble JIMTHI-opraHHyeckve COeqMHeHHA C aTOMOM JIMTHS y mpocro} 
cBa3H (B) B mpomecce peakWHM, 10-BHMMOMy, He OOpasyi0Tca. 


R — CLi = C = CH — CH; — R’ (A) 2 R—C=C—CH — CHs— R’ (B) 
| 


Lil 
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)Ecuim Obl OHH BO3HUKaJIN, TO B COCTaBe NOJIMMePOB JOJ2KHbI Obl Obl IpAcyTCTBO- 
|BaTb COCAMHCHUA C TpOKHOL cBAsbIO. Mexyy Tem B HH*pakpacHom CnexTpe Mo- 
viMmepa (puc. 1, 3) yacrors TpofHoli cBa3H He OOHapyxeHbI. B 9TOM cneKTpe 
MMeeTCA YacTOTa ABOHHOM CBA3H, 10-BHAMMOMy, B rTpyunupoBKe —CH=CH—, 
Tak KaK B OONacTH LepPOpMallHOHHBIX YaCTOT HMeeTCA CHJIbHOe NOPMOWeHHe MPH 
964 cm~*. Yka3aHHaa rpynnmupoBKa CKopee BCero BOSHUKaeT 3a CUeT H30Meph- 
SallMM aJIJICHOBOM CHCTeMbI B MOJMMepe™. 

ViccneqopanHad peakuuaA mpelcraBiaer co6o1o HoBBIi meror NoIyueHuA 
fHavumMeHee JOCTYNHOM HW M3yYeHHOH FpynMbl aJWICHOBbIX YIIeBOLOPOAOB C MOUTH 
1100 bIM 3aaHHbIM NOMOKEHHEM aJIJICHOBOH TpyNMHpOBKH B cepequHE yraepol- 
(HOH Wenn. 


OIKCNeCPUMEeHTAMAbHAA BOE Av je) 


BUHMaIKMaleTHIeHbl NOyYaHcb OObryHbIM cnoco6om (°). JluTui-sran 
\M JIMTHU-OyTHI CHHTe3HPOBaIMCb U3 COOTBETCTBYIONIHX XJIOPHCTbIX aJIKHJIOB 
iB TleTpoJleiHom (56—60°) uu cepHom actupe mo u3sBecTHOH MeToguKe (!), V3me- 
fHEHHE MPHPOAbI pacTBOpHTeA HE BIMAIO Ha CTpOeHHe MposyKTa mpHcoesuHe- 
HUA, OHaKO B 2cpupe peakUMA MPOXOAMa 3HaAYHTeIbHO ObICTpee HW BbIXON auie- 
HOBBIX YIvI€BOAOPO0B Obl Bbile. KoHWeHTpaluaA MPpHMeHAeMbIX PaCTBOPOB 
MIMTHH-aJIKHJIOB HaxOMJIacb B mpesetax 0,94—1,0 N u onpenenamach 2BOMHEIM 
TuTpoBanHem (°). Hue npuBogurca Gosee NOAPOOHOe OnNcaHHe peakUMH JMTHH- 
laTula C BHHMJISTHJalleTHJieHOM. 

B Tpexropsyio Kom6y, CHaGxKeHHy!0 MellaIKOH, OOpaTHbIM XOJIOMMJIbHU- 
OM H TEPMOMeTPOM H TipesBapHTeIbHO MposyTylo a30ToM, u3 cocyya L]nenKa 
Mp BCTPpeyHOM TOKe a30Ta BBOAMIOCb 0,5 r-MouA SPMpHOrO pacTBOpa JIMTHH- 
THJla M 3atTem 0,5 r-MOJIA BHHUSTHIAleTHeHa, Pa30aBJICHHOTO TeM 2Ke PaCcTBO- 
/puTeiem B oTHOWeHHH | : |. [Ipu cmeuieHuu peareHToB HaOsIOAavIOCb NOBbILIEHHE 
Temnepatyppl. [lo okoHyaHHH peak (Yepe3 20 MuH.) Codep2xkKHMOe KOVJIObI BbI- 
JIMBaJIOCb B JIeqAHYy!IO BOAY. BepxHul yrvieBoJOpOsHbI CIOH OTMbIBaJICA BOZOK 
WO HeliTpaJIbHOH peakIlHH, CYINMJICA OKMCbIO aJIIOMHHHA MW MOABepravicA pa3srou- 
Ke. IIpu stom Opio0 nonyyeHo 20 r okTaqHeHa-3,4 C KOHCTaHTaMM, NPHBeeH- 
HBIMH B TaGHue, H 20 Tr BbILeKMNAWLHX MPOAYKTOB, MOJOBMHA KOTOPbIX OTTO- 
HAeTCA B BakyymMe (5 mm) Jo 160°. 

B aHaJIOrH4HOM OMbITe B MeTPOeHHOM adupe HadsmOaOCb JIMWIb HesHayH- 
TejIbHOe MOBbILIeEHHe TemMepatypb! (oKOO 10°) uw peakUNA MpOMOKaacb OKOO 
1,5 uaca. IIpu arom 6pii0 momyyeHo 15 r oxtaquena-3,4 u 10 r BplueKunAWHXx 
‘mpogykTos. AHasuTMYeCKHe JaHHble WIA MOJYYeHHBIX AJJICHOBbIX yrJIeEBOAOpo- 
JOB MpuBeeHb! B TaGIHUe. 

| IIpu rugpvpopanuu 2,2 r rentagquena-2,3 8 30 Mia MeTaHOwIa Ha KOJIVION- 
abHoM nasviagquu (10 ma) morsoTusoch 1025 ma H, (771,9 mm, 19°). Ilo- 
mwyyeno 1,8 r remtaHa c T. Kun. 98 — 99°, 20 0,6833 u ni 1,3880, uTo co- 


‘OTBETCTBYeT JIHTepaTyPHbIM aHHbmM (”). 
Tipu ragpupopanun 9,6 r oxtafvena-3,4 B 40 MJ MeTaHOJIa MOFIOTHJIOCb 
4200 ma H, (770,5 mm, 20,5°). Ilomyyeno 9,0 r okTaHa c T. KHM. 125— 126°, 


a2 Q;7021, 170 1,3980, uro orBeyaeT TEM Ke JIMTepaTyPHbIM JaHHbIM. 
| JleHuurpaycKu TeXHOJOrHueCKH MHCTHTYT Tlocrymus10 
uM. JleHcopeta 24 XI 1958 
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CMeKTPOB. 
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Jloxnanyp Akagemun nayr CCCP 
1959. Tom 125, Ne 5 


T. H. MNJIMEB 


K HCCJIEQOBAHHIO KOH®OPMALMOHHOFO PABHOBECHA B Pay 


TPAHC-1,2-/MP AJIOWOLMK JIOPEKCAHOB | 


(ITpedcmaeaeno axademuxom M. H. Kabauxuxom 26 XII 1958) 


B momekyaax TpaHc-1,2-qu3aMelleHHbIX MPOM3BORHbIX IWHMKJIOreKCaHa 3a 
MeCTHTeJIH MOFyT 3aHHMaTb WIM 9KBaTOpHaJIbHble (ee), MIM aKCHaJIbHble (aa 
MOOKeHHA, MpHyem O6e KOH*OpMallHH MOLyT MepexOAHTb Apyr B Apyra nyTe 
KOHBepcHH WkKorekcaHoBporo Koubila. MccneqoBanue KoOHdopMalMOHHOr 
paBHOBecHaA B psy Tpauc-1,2-qurayoMAOWUMKIOreKCaHOB JlaeT BO3MO2KHOCT 
ompeeHTb HaHOoslee ycTowuHBble KOH@OPMalMH MOUJIeKYJI B pa3/IMUHBIy, 
ycuoBpuax. Meroxamu JudpakilHu 21eKTPOHOB, JMMOJIbHbIX MOMEHTOB H 4YaCTHUH 
C MOMOL[bIO KOeOaTeJIbHbIX CneKTpoB (! °) ylamocb NOKa3aTb, 4TO B Mapo 
o6pa3Hol (ase WH B pacTBOpax yKa3aHHble TaJlOHJONpOU3BOAHbIe WHKMOreKcaHa 
HaxXOJATCA B BUe€ PaBHOBECHbIX cMeceH JM9KBATOPHaJIbHOH WH WHaKCHaJIbHO! 
KOHopMalluH. 

W3 tpare-1,2-qurasousonpou3BOAHbIx WMKIOreKcaHa K HacTOAllemy Bpe 
MeHH Obl CHHTe3sHpoBaHb! 1,2-quxop, 1,2-qu6pom- u_ 1,2-xn0p6pomuuKse 
rekcaubl. 

IIpeqcTaBisaeT 3HaAUHTeJIbHBIN HHTepec ONmpesemeHHe KOHIWeHTpalluh pa3zHe 
HBIX (OPM MOJICKYyJI B PaCTBOpe, B 3aBHCHMOCTH OT TeMMepaTypbl H MpHpo 
PacTBOpHTe/IA, a TaK?Ke ONpesemeHHe pasHocTeli 9Heprul 2THX cbopm. HacrTos: 
ulad paOoTa MOCBALLeHa MCCIeOBaHHiO YKa3aHHbIX BOMPOCOB Ha OCHOBaHve 
JMMOJIbHbIX MOMeHTOB. 

Cunte3 TpaHc-1,2-qurasO“JOunKIOreKCaHOB Oblvl OCYLIeCTBIeH MO ONHcak 
HbIM B JIMTepaType MeToyam (°, *, *). [lomyueHHble COpasibl XapakTepH30BaJIMCH 
CJIeYIOULMMH =CBOHCTBaMH: TpaHe-!,2-quxsopunKsorekcaH — T. Ku. 71,0" 
(15 mm), 7% 1,4880, aes 1,1786; tTpanc-1,2-qn6pomuuKsorekcaH — T. KUM. 
101,3° (14 mm), 3 1,5509, d®> 1,7839; rTpanc-1,2-xnop6pomuuKsorekcaH — 
T. Kum. 85,9° (14 mM), 1% 1,5175, a 1,4791. 

OnpefesieHve TMMOJIbHbIX MOMeHTOB Tpex TpaHc-1,2-MranoujolMKsoreKca- 
HOB OblJIO OCYULeCTBIeHO B pacTBOpax OeH30/Ia M YeTbIPeXXJIOpuCTorO yrseposa. 
HismepeHve JM9JIEKTpHYeCKOH IIpOHHWaeMOCTH PpaCTBOPOB MPOH3BOAMIOCb MeTO- 
J}OM One Tloiapw3auna BbIUMCIAvIacb 10 ypaBHeHHio XamBepcrata — Kyn- 
jepa (°): 


pee ecliptic | 
+2 dh (a—1)(a1 +2) ad 1’ 
re Kosppuyventsl a uO onpesesaioTcad U3 COOTHOIIeHUI: 
e=e, tam ud=d,+bm. 
J\wMOubHbIe MOMEHTHI BEIYHCJIAJIMCh 110 ypaBHeHHIO 
p= 0,0128 V (Poco — Pz — Pa)T, 


re MOJeKyJIApHad MOUApH3awMA Py. = Myg+Pooo (Mz—MomekyapHbi Bec 
pacTBOpeHHoro BellecTBa). Bee o603HaYeHHA MMeIOT OObIUHbIe 3HaueHUA. Quek: 
TPOHHad MOJAPH3allMA MOJIeKyJI TIPHHMMaJlaCb paBHOH MONAPHOH petbpaKtuE 
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MRp ¥ BbIMMCyIAIacb 10 AKTHBHOH CXeMe, UCXOX# U3 H3BeCTHbIX 3HaYeHM i) 
aTOMHbIX pedpakiui gaa D-aunuu watpua. Jia aTOMHOH O/ApHsaluM Up 
HuMaoch: P4 = 0,05 MRp. 

B tra6u. 1 mpHBo_ATcH WHIVIeEKTpHyecKHe TPOHWIaeMOCTH HM TIJIOTHOCTH page 
TBOpOB, a B TaOsl. 2 — HaliJeHHble 3HayeHHA JMMOJIbHbIX MOMEHTOB. / 

V3 yeyx Kondopmaunh rpanc-1,2-quranouyouuKsorekcaHoB, la2a u leet 
nepBad JOJ2KHa HMeTb HYJJCBOH JMMOJbHbI MOMeHT, B TO BpeMaA KaK BTOpaly 
JOJI2KHA HMeTb MOMCHT IIPHOJIM3HTeJIbHO TaKOM Ke BeJIMYHHbI, KOTOPbIM o0s1g: | 
Raer rou-cbopma 1,2-quramougostana. [lostomy, eclHd KOJIMYeCTBEHHOe COOTHG 
Ie€HHe S3THX KOH(OpMallul MeHAeTCA C H3MeHeHHeM TeMIepaTypbl HVJIM pacTBory 
PHTeIA, TO COOTBETCTBEHHO JOJIKEH MCHATHCA HaGJOaeMbIH JMMOJIbHbIM MCH 
MeHT. | 

V3 qanupix Ta6n. 2 BugHO, 4YTO MOMeHT TPpaHc-1,2-quxTOpuMKIOreKcaH 
B oOjacTH 25—50° nouTw He OOHapyxXuBaeT TeMMepaTypHOM 3aBHCHMOCTH 
C pyro cTopoubl, AMNMOJIbHbIe MOMEHTHI STOO MPOK3BOAHOTO, COOTBETCTBYW 
ive 25—50°, 3amMeTHO OTJIMUAaIOTCA OT J{MMCbHOrO MOMeHTa, M3MepeHHOr 
mpu 239° B mapoo6pa3sHon pase (*). SamerHoe oOTMUHe HaOMOaeTcCA Takxi 
M@XK]LY MOMe€HTaMH, H3MePeHHbIMH B OeH3OV/Ie H B YETLIPEXXJIOPHCTOM yrslepoye 

SHauHTelbHOe oTmM4Ne HaGsmOsaercaA MexKZY JMNObHbIMH MOMeHTaM# 
Tpauc-1!,2-7HOpomilMKorekcaHa, H3MepeHHbIMH B PpacTBOpaxX GOeH30JIa HM YEeTHI 
pexxsopuctoro yraepoga. AHaslorHuHad KapTHHa HMeeT MECTO B Clyuae TpaHeh 
1 ,2-xopOpoMunkslorekcaHa. 

Ha ocwopaHuw HaGJOJeHHbIX JMMOJIbHbIX MOMCHTOB MO2KHO om1peqesu7H} 
KOHUeHTpaunn 1e2e- uv la2a-PopM AMrasOMOUMKJIOreKCaHOB B pa3JIMYHbIX pachy 
TBOpaX, HCMOJIb8ya ypaBHeHHe: 


ue? = (Neu2 + Nau?) /(Ne+ Na), S| 


iM 


« 


Np 


Ie JHMOsbHbIe MOMeHTHI. 
PesyubTaTbl pacueTOB MpHBoaTca B TaO. 3, roe uepes Ce u C, o6o3Hall 
YeHbI MOJIApHble YomH te2e- u 1a2a-cbopm. IIpu pacuere pve BeMYMHa MOMeH 
Ta CBxA3H C-raJlOuy, Obluia MpHHATa paBy 
Hou 1,9 D, kak 9TO BbiITeKaeT u3 JM 
Moueky1ApHble ToApu3sannu Hu AuNObHDIe UOJIbHbIX MOMCHTOB wuc-1 ,2- quranonfey) 
MOMeHTHI TpaHc-1,2-1uraJIOMAONpOMsBOAHBIX  IPOW3BOJHbIX WuKIOreKcaHa. Pacuer quis 
HHEGOFeKCAHA Tpanc-1,2-nmuOpomunkKjorekcaHa B_ pac 

TBOpe A-relitaHa, a Tak»ke mpu 10° 4 

ae eee (pyrux pacTBopax Obl BbITOHeH md 
jaHHbiM (*); B cayuae TpaHc-1,2-j4quxnop 

ote bales WMKJIOrekcaHa pacueT B_ 11a, 000pa3HOr 
s|@2] = ase (239°) 6bin npopegen nO jaHHbl 
(°). B sto xe Ta6nriig MpHBEeHbI pas 
Tpaue-1,2-CoH, Cle | 25 | 181,1| 2,63] 141,3| 2,23 HOCTH suepruii le2e- nu la2a-copm, 


30 | 179)8 | 2,64] 144,4/2;25 Pacuer AE ocuosplpasica Ha ypaBHeHHa® 
40 | 176,3 | 2,65 | 138,1 | 2,25 (1) u (2): | 


Tpanc-1,2-CeHi Bro | 25 | 137.1} 2314 | 106.0] 4.75 


30 136 ,4 2,15 {e4 1,76 Ne/Na = fe/faexp (-— AE/RT), (2) 


Ta6Omauna 2 


BeujecTBo 


Tpane-1,2- 2 | 165,4 | 248 121,3 2,06 TIPH€M _TIPHHIMaJIOCb, YTO B aHHO 
1 ,o 12, 126,7 | 2,07 uae 
ae 40 | 160°3| 2°48 | 193°9|2’07  Célyuae fe/fa = 1. 


50 | 156,6 | 2,48 | 120,6 | 2,06 V3 ta6n. 3 BuHO, TO AIA pasmu44 

HbIX TpaHc-coequHeHH B pacTBope 6eH+ 

30a MOJIApHad Noun 1e2e-cbopMbl yMeHblaeTca B CyJlemyiollel mocseyoBaTeb4 
HOCTH: TpaHc-1,2-CsH, Cl, > tTpanc-1,2-C,H, ClBr > tpanc-1,2-C,H,)Br.. Jan- 
HbIC WJIVIOCTpMpyloT Haye OlpeeseHHOrO JMHAMMYeCKOrO paBHOBeCHA MeExILy) 
BYMA KOHNopMaunamn: 1e2e=— 1a2a. 
C ypeluyenvem o6beMa 3aMecTHTeIA yBeIMUMBaeTcCA aHeprua le2e-cbopmpt') 

H OMHOBPCMCHHO BO3pacTaeT B PaBHOBeCHH MOJIApHad Jona la2a-monexkyu. 
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JoapHpe qo 1a2a- un le2e-popm B Tpanc-1,2-qnranoMuqOMNKsOreKcaHax, HaXxoJAMMXxcs 
AMHAMHYCCKOM paBHOBCCHH, H pa3HCCTH SHePrHit AMAKBATOPHaMbHOL MH WMaKCMabHON 
KOHopMannit 


B pacreope C,H, B pactBope CCl, B pacrsope Tlapoo6pasnaa 
H-renTaHa dasa 
BeulecTBo S 9 @ 0 SS 3 
a 9 ca) iB QW 5 Wye ny 
eel cet lee [al kCs! Cel Le CN cee Cal care es 
Vt a rena may S| 2 Aram &] O°} 4) aye 
a} i dic] 3s diz] i aie] i dis 
nt 
Tpanc-1,2- 25 |2,63]0,72}0,28) —559 {2,23]0,52/0,48) —47 —|— = —}|-|—- = 
CeHioCle 30 }2,64)9, 72/0, 2s] —568 |2,25/0,53/0,47) —72 | — | — | — = | — | — == 
40 |2,65/0,73)0,27] —618 |2,25)0,53/0,47] —74 = a || | = 
5 2,65/0,73/0,27) —638 |2,24/0,52]0,48 54 | Se So 
—F\— — =—|—|— — —|—|— —__|2,34]0, 560,44) —245. 
Tpanc-1,2- 10 |2,14/9,45}0,52 45 |1,71]0,30]0,70) 476 |1,72/0,31/0,69] 450 | ’ a 
C,H Bre 25 12,14]0,45}0,52 47 14,75)0,32)0,6} 446 | — | — |] — = 
30 [2,15)0,48]0,52 48 11, 76]0,32)0,65) 454 |4,77)0,33)U,67) 426 
40 |2,15)0,4s]0,52 49 11,79)0,33)0,67) 440 | — | — | — = 
50 |2,16/0,49/0, 54 25 |1,80/0,34/0,66) 425 |1,81/0,34/0,66] 425 
Tpauc-1,.2- 25 |2,48]0,64/0,36) —341 |2,06/0,44]0,56] 143 
_ C,H,,C1Br 30 |2,49]0,65)0,35) —372 |2,07/0,44]0,56) 145 
40 |2,48}0,64/0,36) —358 |2,07/0,44]0,56} 150 
50 12,48}0,64/0,36] —368 |2,06/0,44/0,56] 155 


| 
; 
| 


'a3HOCTH SHEPrHi MOKa3bIBalOT, 4TOB pactTBope GeH30a le2e-copma Tpakc- 
2-CgHi0Cle u tTpaue-1,2-CeHwClBr ycrofunpee la2a-cbopmpl, B cyyae xe 
aHc-1,2-CgHioBre, HaoGoport, 1a2a-cbopma HeckouIbKo ycroiuuBee le2e-cboppl. 
» pactBope CCla Au9KBaTopHasbHad KoHopmatua tpauc-1,2-CgHiCle He- 
<OJIbKO ycTowunBee AHakcHalbHOH KOoHdopmMauMu. Koy3uma u Ap. (4) Resaror 
OTHBONOJIOXKHbIM BbIBO, YTO, MO-BHAHMOMY, CBA3aHO C TeM, 4YTO 3HAYeHHe 
HMOJIbHOrO MOMeHTa JMXJOpmpou3BosAHOoro B CCla no JaHHbiM (4) HeCKOJIbKO 
HwKeHO. Jina AByx Apyrux Tpakc-1,2-tunpousBoqHbIxX B pacTBope CCla 
2a-opmMa ycTolunBee le2e-cbopmbl; aHalorMwyHad KapTHHa UMeeT MeCTO 
A HOpoMNpou3BOAHOrO B PacTBope A-rentaHa. Takum 06pa30M, BO BCex Tpex 
CTBOPHTeIAX M[HakCHaslbHad KOHPopMalua TpaxHc-1,2-qHOpomunKsoreKkcaHa 
JlaaeT Me@HbIleH IHeEPrueli HM COOTBETCTBeEHHO OOJIbLUeH YCTOMYHMBOCTbIO MO 
aBHeHH10 C JM9KBaTOPHabHOHM KOH(OpMallnel, YTO HaXOJHTCA B MpOTHBOpe- 
MC mpaBusiom Xacceia Oo mpecbalaHHu IKBATOPHAJIbHbIX (OPM B PAY Wpo- 
BOJHbIX IWMKIOreKCaHa HW MOATBepxaeT Pa3IMYHyIO POJb CTepHyeCKHX H 
WIEKTPOCTATHYeCKHX SaKTOPOB B Pa3HbIX MPOM3BOAHbIX IWHKOeKcaHa. 
CpapHeHue pa3HocTeli 9Heprnli AByX (OpM AUXJIOp- H AHOPOM-MpoHnsBOAHOrO 
/OJHOM H TOM Ke pacrBopuTeme moKa3piBaeT, yTO le2e-copma Tpanc-1,2- 
eHlioBre MeHee ycroituusa, uem le2e-cpopma Tpauc-1,2-CgHoCle. Dro oObacHseT- 
60/IbLIMM BaHJepBaa/IbCOBbIM payuycom Br mo cpaBHeHuio c aTomom Cl. 

B Gex301bHOM pacTBope TpaxHc-1,2-xm0p6pomunkJoreKcaHa mpeoOslalaer 
lee YCTOHYMBaA B ITOM PacTBOpPe AHSKBATOPHabHaA CPOpMa, Tora Kak B pac- 
ope CCla 6omburyio ycrofiuuBocTh mpHoOperaer AMakcvaslbHad (opMa, TO 
DIpOBOKLaeTCH YBeMYeHHEM MOJIAPHOH NOM MoceqHeH. 
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Jloxaagn Akagemuun nayk CCCP 
1959. Tom 125, Ni 5 


Axayemuk A. B, TOMUHEB, B. MI. AJIAHHA u MH. C. MA3EJIb 


NOJIMMEPH3ALLHA B-HATPOCTHPOJIA 


Uccelopanue peak NoMMepH3allun f-HAUTPOCTHpOJla MpecTaBsIAeT HH 
Tepec B CBA3H C OO/bINMMM 3aayaMu, CTOAULMMM Nepel HCCeLOBAaTeJIAMH B OO) 
JlaCTH MOHCKOB HOBbIX MOHOMepoB H IlyTeH HX MOJMMepH3alluH. 

Ucceielopahue peaKWMH mMoumuMMepH3alMH f-HHTpOCTHpOsla MpecTaBlag 
TaKxKe H TeOpeTHueCKHH HHTepec, TaK KaK MO CBOeMy CTpoeHHio B-HATPOCTHpoOL 
OTHOCHTCH K TaKOMY THMY coeqMHeHHH, KOTOPble TPyAHO MOJMMepH3yioTca, J 
Bac JIMWIb QHMepbl. 4 

BeposTHo, 3THM H OObACHAETCA TO, YTO IPH aHaN3e JIMTepaTYyPbI He Obi 
HalieHo paOoT no nowMMepH3aluN $-HHTPOCTHPOJIa, 3a HCKJIKOUeCHHeM COOOLIE 
HHA, ClenaHHoro BoslaHyepom u XapMmauom (?) B 1899 r., 0 TOM, ¥TO B Mpucy 


As 40 
BE I rh er eee CPA Bitvcebyciby ot Gin h) UGC 


Memunamn Hampua 


Puc. 1. Baixoq nomuMepa $-HUTpocTHpowa B MpucyTcTBHM KaTasH- 

3aTopa — MeTHJlaTa HaTpHa. A— B 3aBHCHMOCTH OT TemMMepaTypHI; 

5B — 8B 3aBuCHMOCTH OT KOJIMYeCCTBa KaTaH3aTOpa MPH OMNTHMaJb- 

Holt Temmepatype (—10°); B — B 3aBucuMocTH oT NposommKUTeNb- 
HOCTH lipolecca NoMMepusalun 


8-Hurpoctupou ToTOBHJICA MyTeM KOHJeHCallWH HUTpOMeTaHa c GeH3aJEl 
Rerugom. Ilomyuenupli mpoykT uMea MoneKyJapHblii Bec 149, Temmepatyp) 
mlaBleHua 58°. 

Peakilua NoMMepu3allun 8-HUTPOCTUPONa MPOBOANMACcb B Tpexropso KOMGEH 
CHaOKeHHOH MeLlaIKOH, XOJIOQMJIbHHKOM HM TepMometpom. Heo6xogquman TeM 
nepaTypa peakWMH NOAWepxXKUBaacb C MOMOLLbIO COOTBETCTBYIOMel Gann (BOTe 
MaCJIO, Je, Je — CO/Ib, STHOBLIN CIupT — cyxoH meq). K nowyyenHptm mpo 
AYKTaM peakUMH NoOaBAsICA XMOPOtPopM, B KOTOPOM pacTBOpsAaCcb YacTb MpO 
AykTa, YaCTb *#E ero OCTaBasaCcb B Bue OCaKa. IlonyyenubIit ocayoK cyuMIc! 
NO, BAKYYMOM JO NOCTOAHHOFO Beca WH 3aTeM OOPabaTHIBAJICA STHJIOBLIM CIIMPTOM 
B KOTOPOM 4aCTHYHO pacTBOpaAJIca. 

Pesy/IbTaTbl aHaJlH3a MpOMyKTOB peakIMH, PaCTBOPHMBIX B XsOPocpop Mi 
HM STHIOBOM cCIIMpTe (ompegenenue MOseKYyAPHBIX BecoB no Pacry u TemmeM 
paTypbl WaBJeHHA), NOKasau, YTO MpH OOpa6oTKe xs1opocbopmMom oTesrsiste4 
He BOWeTMMA B peakluto 8-HUTPOCTHpO, a OOpaSOTKOli ITHIOBIM CNHPTOM OT 


CNMPTe OCaqoK MpelcraBlA CoOoK Gelb amMopdublii nopomoK — nonumefh 
8-HATpOocTupoua. 
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IIpu uccieqoBaHuu peakuMM MouMMepHsaluu 8-HuTpocTHpona OblvIO MCTIBI- 
aHO BJIMAHMe PAfla KaTaJIM3aTOpoB. 
_ Ilpumeneune B KauectBe KaTaM3aTOpoB TakuX COeMMHEHHL, Kak acuparT (pTo- 
ucToro Oopa, MosleKyJApHoro coequHeHuA propucrsili Sop — cdocdopHasx 
MCNlOTa, MepeKHCH OeH30JIa H MMpHAMHa, He r 
aIO HAKAKUX Pe3YJIbTAaTOB. 4 


B lIpHcyTCTBHH HaTpHii-MaIoHOBOrO 93pH- & 
a B KaueCTBe KaTaJIM3aTOpa Obl mouyueH 60 
MOPQHBIM MOpomoK nowuMepa $-HUTpocTH- 
Ola. Han6ouee akTHBHbIM KaTaJIH3aTOpoM ls 
Ka3aJICA MPpHMeCHeHHbI BiepBble WIA LaHHow © ye 
eakUHH MeTHJIaT HaTpHa. B mpucyTcTBuu 20 
TOrO KaTaJIHu3aTOpa $-HHTpOcTHpo JerkKo WA 
OJMMepusyeTcax, aBat HepacTBOpHMbI 00 a Der 


MOPQHbIH MoOuHMep. 
Bp HccIeqOBaH BEIXO MOMMMepa B 3a- py. 9. TepMomexaumueckaa Kpupas 
MCHMOCTH OT TeMMepaTYyPbI, KOJIMYeCTBa Ka- nonumepa 8-HuTpocTupona TIpH Ha- 
aJIM3aTopa UW BpemMeHH. Peakilua MpoBodu- rpysKe B 100 r 

lacb B WHTepBasle Temmepatyp ot + 70 zo 

—30°, KOIMYeCTBO KaTaJIH3aTOpa BapbHpoBaslocb oT | no 4,9%, Bpemsa MeHa- 
ocb or 30 muH. yo 14 vac. I[lonyyeHHble pe3yabTaTbl mMpelcraByeHbl 
a puc. 1, 2, 3. Kak BHHO M3 NOJYYeCHHbIX Pe3YJIbTaTOB, ONTHMAaJIbHOW TemmMe- 
aTypoli, mpu KoTOpol BEIXOA MOMMepa Aoctural 98%, aBAAeTCA TemMepaTy- 
a —10° B mpucyrcrBuu 4,7% KaTasIM3aTOpa MO OTHOWIeHHIO K MOHOMepy MIpH 
poJomxKuTertbHocTH onbira 10—12 uac. B npucytcerBun 2,3% KaTamu3aTopa 
BIXOX momMMepa cocraBiaat 79%. Tipu u3MeHeHHM BpemeHH peakuuH oT 12 yac. 
0 30 mun. BEIxox momumepa magaer or 79 fo 40%. 


Puc. 4. MuxkpotbotorpamMa, MowlyueHHai C peHTreHorpaMMaMH MO/HMepa B-HHTpocTupona 


% Hapazy c nomumepoM HaOmi0jla1Ocb TakxKe OOpa3s0BaHue JO 6% TpuMepa 8- 
qutpocrupoua. Tlomyuenueili nomumep B-HUTpocTupola He PacTBOPHM B CIMp- 
rax, TaylOMJOMPOuSBOMHHIX, MapacbHHax, aMMHaX, avlbernfax, OpraHHyeCKUx 
KUCHOTAX, APOMATHYeCKUX yIwieBOLOpokax M UX NPOHSBOAHHIX HM pase ApPyrux 
DacTBOpHTeeH. 

[pu onpexeienun TemmepaTypb! WiaBeHHA B KallMJWIApe, 3alOJHeHHOM a30- 
fOM, OKa3aJl0Cb, YTO NOMMep passaraerca npH 215°. Bema custa TepMoMexaHu- 
yecKad KpHBad NomMMepa, MpeAcTaBeHHax Ha PHC. 2. Ilonumep Opi noyBepr- 


{ JAH, +. 125, Ne 5 4049 


HyT peHTreHockonMyeckomMy uccieqoBaHuio. Ha puc. 3 (cM. Bkuleliky’ 
crp. 1005) u puc. 4 mpuBegena pentresorpamma noIMMepa 8-HUTpOocTHpoN 
M MHKpoqororpamMa, MouyyeHHad C peHTreHorpammMamu. Ha pentresorpam 
ABHO BbINeACTCA BHYTPeHFee KOJIbIO MOMHMepHsallun. 

CpaBHeHHe NouJlyYeHHOH peHTreHorpaMMbl C peHTreHorpaMMoit NOJHCTH PON 
yKa3bIBaylO Ha CXOJCTBO B CTpOeHHM NOJyueHHOrO NomHMepa 8-HUTPOCTUpO 
C MOJIMCTHPOJIOM. i 


Tloctynuso 
19 XII 1958 
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Hornagp Akagemun nayr CCCP 
1959. Tom 125; Ne 5 


XHMAA 


Usen-Koppecnonzent AH CCCP H. VW. WIYAKWH, VW. ® BEJIbCK HM 
u P. A. KAPAXAHOB 


TEPMHYECKASA H3OMEPH3AL HSA 2-METHJI-4,5-MPHPO®YPAHA 
B METWJIL MK JIOMPONWJIKETOH 


B 1947 roy Bunscon (*), uccuielya TepMuyueckuHe MpeBpaleHua 2,3-quruyApo- 
pana, Hales, YTO STO COeMMHEHKE H30MepHsyeTca Np 375° B uNKAONponaH: 
Ibseruy, NMpHuemM cCOpasyeicA TakxKe HEOOMEMOCe KOMMYECTBO KPOTOHOBOTO 
IbjlerHja, KOTOPbIM B YCJIOBHAX SKCNEPHMeHTA YaCTHYHO AeKapOounsupyercs 


nponuien. Pa3006pasopaHve yBeJIMYHBaeTCA C NOBbIIeHHeM TeMMepaTypb!: 


=X, 


1 scHcH= cnc —- CO + CH;CH=CH, 


BusibcoH MoKa3aJl, YTO peaKILMA H30MepHu3allun JMFuApopypavka B WHKJIO- 
OMaHabAeruy OOpaTuMa, Tak Kak NpH NponyckaHHH WHKMOMponanablernja 
TeX 2Ke YCJIOBHAX OH HaGsOMasl OOPasoBaHhe HCOOJIbUIMX KOJIMYeCTB AMPH Apo- 
rpaHa. HepaBHollenHoctb C — O-cBa3eli B MOJIeKyJie AHTHApodypanva 3aBucuT 
JIbKO OT HaJIMYHA JBOHHOM CBA3H B IMKJIe, H HMCHHO 3TO OOCTOATEJIBCTBO JOJI- 
HO OMpeeATb HalpaBseHHe packpbITHA AurugpodypanHosoro WHKNa. Buuib- 
H CUHTaJ, 4TO 2,3-qurusApodypaH, H38OMepH3yscb B WMKJONpoNahalbseruy, 
fet ceOA aHasOrM4HO MpOcTbIM BUHHJIOBbIM XpupaM. O@HakKO U3 POpMaJIbHO- 
PYKTYPHBIX cooOpakeHult ACHO, YTO OOpasoBaHHe IWHKMONpOMaHnablerufa 
3MOXHO B pe3syJbTaTe packpbITHA MrHus~poctbypanHoBoro IWMKIa Kak M0 
— O-cpa3su 1,2, Trak uno C — O-cBa3u 1,5, H NOSTOMY Pe3YJIbTATHI, NOJYYeH- 
Je pH v380MepuHsaunn 2,3-qnuruypodypavha, He MOryT JaTb OKOHYATeJbHOrO 
‘BeTa Ha BOMPOC O HaNpaBseHHM PacKpbITHA WnkKJa Lurugpodypana. B curyyae 
SOMEPH3allHH a-aJIKHIAuruzpodypavoOB OJMKHbI NOMYYaTbcA Ba Pa3JIM4HbIX 
JONYKTA — aJIberuy UJIM KeTOH, B 3aBHCHMOCTH OT TOPO, Kaka H3 JByX 
— O -cBa3eH NOABeprHerca paculenlJeHHI0: 


1 Paspus caasn 1-2 ASS ai 

Goes Cc 
s|_— [2 —< ip =o o 
R asp cBasH 1— eed 

° D3 


Mop nocraBHvii 3ayauy U3y4HTb peaKIWMIO H30MepH3all\MH TaKHX 4-aJIKMJI- 
MeLLCHHBIX 2,3-urHApotbypaHoB, y KOTOPbIX aJiKHJIbHas Tpynna HaxXOMNTCA 
JBOHHOH CBA3H. 
Ilpu usyyenun TepMuueckHX MpeBpallennit 2-meruui-4 ,5-urugzpopy pana 
M TeMMepaTypax, slexKavlux B Mpexenax 300—500°, MbI Hallmu, YTO NpH 
5—500° oH H30MepH3yeTcA B MeTHJIMMKMONponuTKeTOH (peakiua Il). Qror 
syIbTaT NOKasblBaeT, YTO MPH H30MepHsalluH AuruApodypanoBoro UMKwAa 
oucxofuT pasppiB C — O-cBasn 1,55 c mocaemyiouluM oOpa30BaHHeM HOBOH 
13H Mexky C-aroMamu 3 u 5 uM KeTOrpylmbl B OOKOBOM WerouKe, 

oC 1054 


nA 


B oruMuve OT peakiuH H30Mepu3aluN 2,3-qurugqpodypaHa B ILMKJIONpome 
aJbuerHy, KOTOpad sABAAeTCA OOpaTHMOH, H30MepH3alluA 2-MeTHJI-4,5-2Mrug 
cb\ pana B MeTHJILMKONPONHIKETOH MpoTeKaeT HeoOpaTuMo, Tak Kak MOCJe} 
iu upu 475—500° He mpeppatiaetca OOpaTHo B 2-mMeTHI-4,5- -\UruApoypau., 


| 


QKcNepHMeCHTAALBHAA YaACTbH | 


- JiwruapocubBah Obit nowyyeH eruspaTalven alleTOMponusoBoro Cu} 
mo Merony Kupugaca u L[neutn (°). Tocue pasrouku Ha abPekTHBHOH KOJIOr 
OH MMe cylenyioulve KOHCTaHTHI: T. Kum, 79—8)° (750 MM), d?° 0,9040 u 


1.4297. Peaxuua TepMu4eCKOH H30MepH3allHH MpoOBOAHNacb B KBapieBou Tp} 

Ke npu 475—500°; B KayecTBe HaNOHUTeA TPYOKH H TemJIOHOCHTeIA HCTOJI bo 
Baca OuTI KBapul. B kaxk pili ompit Opaiocb 50 r AMruspocuIbBaHa, KOTOp! 
BBOAWICA B TpyOKy, MOMeILeHHYIO B JIEKTPHYeCKyIO Neub, B TeveHHe ~10 Yace 
CreneHb KOHBepCHH MpH 3TOM CocTaBsAsIa MpaKTuyeckun 100%. Bprxoy KaTaun. 
Ta OObINHO cocTaBiad 40—45 r (80—90%). B oHOM u3 ONbITOB OblIO Coop 
ekoo0 1,5 murposp raza. BpicyWwieHHbld %XHAKUM KaTalv3aT HMel nal ae 


pa3roHKOH Ha KCJIOHKe XPPeKTHBHOCTHIO 30 T. T. H3 Hero ObIJIO BbIZeeHO 16,: 
_(32,4% oT Teop.) MeTHAWHKONponusKeTOHa, KOTOpHId Kunen npn 110, 
110,4° (742 mm) 4 umen d? 0.8996 u n2) 1,4250; T. m1, cemHKap6a30Ha 119—12 


Baio mowyyueno takxKe OKOO 18 Fr BBICOKOKHMALLerO OCTaTKa, KOTOPbIM He a 
JH3upoBasica. AHaJIH3 Fasa MOKa3a.1, YTO OH, B OCHOBHOM, cocTouT u3 CO (69% 
metaHa (12%) u 9TaHa (10%). Bprxoub: MeTHAWLMKIONpomMKeTOHa MOryT 6 
NOBbILUeEHbI 20 40—50% pH yBeIH-eHHM CKOPOCTH MpomycKaHUA Auruypocud 


BaHa, OJHAKO CTCICHb IIpeBpalleHHA oceqHerO MPH 3STOM CHH2KaeTCA 
50—60% 


MuctuTyT oprannueckoH XHMHH Tloctynuno | 
uM. H. JJ. Senuuckoro 5 II 1959 
Akajemuu Hayk CCCP 


UMTMPOBAHHAA JIMTEPATYPA 


1¢C. Wilson, J-Am. Chem. Soc., 69, 3002 (1947). 2 L. Kyrides, F. Zien? 
J. Am. Chem. Soc., 68, 1385 (1946). 
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Horsane Akagemun nayr CCCP 
1959. Tom 125, Ne 5 


PHSHTECKAA XHMHA 


®. H. BHJIECOB u akanemuxk A. H. TEPEHHH 


MSMEHEHWE SO0TOIJIEKTPHYECKOM PABOTbI BbIXOJA 
ZnO, NiO u Cr,0; TPH AJCOPBILMH FA30B H MAPOB 


C WeIbIO MOMYYCHHA HOBbIX JaHHBIX 00 9JIeKTPOHOJOHOPHO-aklenTOpHOM 
AMMOJEHCTBHM MOJIEKYJI C MOBEPXHOCTbIO aJICOPOeHTOB, ABJIAIONUXCA THMHU- 
SIM TOJIYNPOBOAHUKaMH, OplsIO MpOBefeHoO uccJeqoBaHHe (poTosmeKTpuyeECKOli 
accu c mopepxHoctu ZnO, NiO uCr.O3 fo u mocne agqcop6umn Ha Hux paga 
(30B HW mMapos. : 
| laut Metoy ucceqOBaHuA MOBepXHOCTHBIX ABJeHHM WIMpOKO MpHMeHsAICA 
AHee IPH H3SyYeHHH aCOPOWMH ATOMOB LIeIOUHbIX MeTAJIJIOB HM HEKOTOPbiX JBy- 
POMHBIX MOJIeKyJI (BOJOPOL, KHCOPON) Ha NOBEPXHOCTH BOJIb—paMa HW HEKOTOPbIX 
JYTHX TYFOMMAaBKUX MeTasoB (1). Cmeqyer OTMETHTb BbINOJHEHHbIe B MOceL- 
2 BpeMA padoTH! SypMaua (”), re BHeLIHUM choTOsmeKTpuyecKu abet M10; 
YTBOPHO HCMOIb30BAICA MWA BbIACHCHHA BJIEKTPOHOJOHOPHOrO MeXaHu3Ma 
PMOCOpOWHH Ha MeTaJiax. 
| H3yuenne tboTosMuccHH C OKHCHBIX NOJYNPOBOAHUKOB BCTpeyaeT pA TPyl- 
dcTeH, BbISBAaHHBIX, B UYaACTHOCTH, 3Ha4HTeIbHOH BeMYHHOH paOoTb BbIXOja 
[OpaAqKa 6 9B); NOITOMY NOTPeOOBaIOCb OCHOBATeJIbHO H3MCHUTb paHee MpuMe- 
ABUIMeCH [Jit STOH WeH ycCTaHOBKH (°). 

_ Jina nomyyeHusa MOHOXpOMaTHYeCKOrO U3JIyYeHHA B JaleKOH yJIbTpaduouie- 

XBOH OOMACTH CNe€KTpa UCMOb30BaJICA BaKYYMHbIM MOHOXpoMaTOp, ONMCcaH- 
ini B cTaTbe (*), KOTOPbIH B COUeTAHHH C BbICOKOBOJIbTHOH BOMOPOAHOH Jamnol 
(OSBOIAJ MOJyYaTb MOTOKH MOHOXpoMaTHYecKkoH paqualnu nopagKa 10°—10'° 
foTOHOB/cek B OOacTH oT 2500 go 1200 A. Tako He3HauUTeJIbHbIM MOTOK Jel: 
BYIOWeH pawualuH He Mor 3aMeTHO (POTOXHMHYECKH H3MeCHHTb C/OH alcopOu- 
OBaHHbIX MOJIEKYJI B TEUCHHE KPaTKOBPeMCHHOTO OCBELICHHA, NPHMCHABLUIErOcA 
pu u3MepeHuax (mopsyKa 20 MuH.). YUHTHIBAA HH3KHM KBaHTOBbIM BbIXO, PoTo- 
MMUCCHH MOJTyYMpOBOAHHKOB, OblJI HCMOIb30BaH HavOo/lee UYBCTBUTEJIbHbIM MeTOX 
eructpaluu cboToaieKTpoHoB — cueTuHkK Telrepa, KOTOpHIM JIA Toh 2%Ke Lean 
| HanOovlee MpocToM Buje Obit NpHMeHeH paHee Be3eKkeHom (°). 
| B nepBoli cepHu onbiToB a\copOeHT HaxOJMJICA HEMOCpeACTBEHHO B CYeTUHKeE, 
‘anoJIHeHHOM apronom (15 MM pr. cT.), K KOTOPOMy MpHMewMBaJicA afcopou- 
yroululica ra3. Ucnomb30Basica CUeTUMK C KATOJOM B BHJe MeTAaJJIMYeCKOH T1a- 
ruuKu (Cu, Al) pasmepom 8 X 20 mm?. Oxucuibl B BAe TOHKOFO COA HaHOCH- 
MCb Ha BCIO MOBepXHOCTb KaTofa. AHOJOM Ciy2KHJ1a BOJbpaMoBas HUTb va- 
eTpoM 0,1 MM, pacnomoxeHHad MapadWIeIbHO KaTOy Ha paccTroAHHH 5 MM. Bo 
Topoii Ce€PHM OMbITOB CYeTUMK M BAKYYMHAs KIOBeTA C COpPasioM Obl pasyese- 
bl BAKYYMHOMIOTHOM MIeHKOH KoMORMA ToMMHHOH 0,1—0,2 ». Porosext- 
OHEI, yCKOpeHHEIe 0 4—5 KB C MOMOL{bIO CHCTEMBI KOJIbIEBbIX SJIEKTPOLOB 3 
sm. puc. 1), mpoxoqumu Yepes MIeHKy KOMOLUA B YYBCTBUTEbHBI OObeM 
opiesoro cueTuHKa M perucrpHpoBatuch uM. AfcopOeHT B Bue COA 
),5—1 MM) HaHocwsIcH Ha Masell, KOTOPbIM Mor IporpeBaTbcs NO TeMMepary - 
pr 350—400° c nomoutbio meuKH, BBeseHHOH B Maven. Jia sneKTpuyecKkoro 
OHTaKTa C acopOeHTOM Mawel Ob MOKPbIT MPOBOAALIHM CJIOeCM OKHCH OJIOBAa, 
OJIYYCHHBIM MyTeM TePMHYECKOTO Pa3sJlOXKeHHA MapOB XJOPHCTOrO OJIOBA. 
[anHoe ycrpolicTBo MO3BONAIO He3aBHCHMO OT CUeTYHKa NPOWSBOAMTb BaKyYyM- 
ylo TpeHupoBKy afcop6eHTa Mp BbICOKUX TeMMepaTypax, akcopOupoBaTb Ha 
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HeM Tra3bl H€3aBHCHMO OT paOoueli cMecM CYeTUNKAa H NPOUSBOAMTb HCCAEHO 
Hue (pOTOSIEKTPHYECKOM SMHCCHH B YCJOBHAX BbICOKOrO BakyyMa. TOUHO 


uaMepeHMA, ,CMeKTpasbHoro Mopora (oTosMuCCHK Opa mopagKka 0,1 
a nner §—«-s=PaGoTa BbIXOMa ONpeleisAsa 


no Havaly KpyToro Nobel 
KPHBOH (OTOSMHCCHH. 

Hsmepenne oTossieKTpHy 
cKO paOorbl BLIXOa C MOBept 
HOCTH OKMCH WHHKa pH aco 
MH HaHenH KuCIOpOa Jas 
Cue HYIOULMe OCHOBHBbIe pe3y 
TaTbl*. OOpa3llbl OKHCH WHH 
HACbIL[CHHbIe KCI POOM, H 
HOT MOpor oTosIeKTpHyeck 
amuccuu y 7,25 9B (puc. 2, 
Tlocne mporpepa Takux oOpa 
ILOB MO OTKaYKOH B TeUeH! 
20 MuH. Oo TemMnepaty ppt 300: 
350° w mocmemyroerc oxsay 
Je@HuaA JO KOMHaTHOH Temmep 
TYPbl TMopor mepemecrHJcs 
Puc. 1. CxemMa BakyyMHOM KIOBeTbI WIA MCceqOBaHUA =6,,7 9B (puc. 2,2). TIpu noc 


(pOTOIMHCCHH C MOBepXHOCTH MOJyNpoBoAHHKoB. 1 — WLyIOULMX MOBTOPHBIX aHasor 
CueTUHK Q/IEKTPOHOB, 2 — BaKYYMHOMJIOTHAaA MWIeHKa 


Konmoyqua, 3 —cucrema yckopsloujux smeKTpogos, THbIX TEDMHYCCKHX o6padoTka 
4 — ynaotHenve, 5 —okHO u3 TopucTroro muTHA, NOPOr MpooJkaer CMeLlat 


6 —maneu ¢ o6pa3iiom CH B  JWIMHHOBOJIHOBYIO CP 
: pOHy clleKTpa, cTpeMscb K Hpi 
neay y 1970 A (6,3=-0,1 9B). Takoe sHayenne PorosekTpuyecKoli paOoTe! BEIX 
Wa MpwhadviexkKuT YACTOH NOBepXHOCTH OKHCH WHHKa HM OMpesemaerca MOO% 
HHeM BepXHeroO YPOBHA 3anOJIHeHHOH. 30HbI. IIpH BiaycKe cyxoro Bosqyxa Ki 
KHUCIOpOa MpOHCXOMMT MocTemeHHoe OOpaTHoOe CMelleHHe Nopora K 3HaueHi 
7,2—7,3 9B. JaHHbili mpolecc Bone OOpaTHM HU MOX*KeT ObITh NOBTOPeH MHC! 
pa3 C OJHHM HU TeM Ke OOpasiloM. 

SHaUHTeIbHOe YBeIMYeHHeE COTOSIeEKTPH4eCKOl paOoTI BbIXOJa Cc MoBep 
HOCTH OKHCH IWMHKa pH acopOWuun KHCIOpoya Ha BeIMYMHY OKOO | 3B CB 
JeTesIbcTByeT OO OTPHaTeIbHOM 3apsaye MoBepXHocrHoro com”. OueBnyE 
KHMCJIOPpOM KaK AKI[eNTOP I/ICKTPOHOB 3apsxAxKaeTCA OTPHILAaTeIbHO, a ToBep. 
HOCTb OKHCH IMHKa, ABJIAACh JOHOPOM IJICKTPOHOB, 3apAxKaeTCA MOMOMKUTET 
HO. OOpasyroulMicaA AMNOJIbHbIN COM MpenATcTByeT BHIXOLY BJICKTPOHOB UH YE 
JIMUMBaeT padoTy BbIXOJa Ha BesMuHHy AY 

Ap = 4nneu, 
rye  — KOJMUECTBO 3JIEMeHTAPHbIX LMNOeH Ha | cM? NoBepXHOCTH, e — 3aps 
SJIEKTPOHA, {¢ — 9JIEKTPHYeCKHH MOMeHT 3/1eMeHTapHoro juNnomA. JlaHuble Pp 
3YJIbTaTbI COracylorca C MHOrHMM padoTamH (°), B KOTOPHIX ObluO yCTaHOBJIe! 
yMeHbINeHHe TEMHOBOHM MPOBOAMMOCTH OKHCH WHHKa pu alcopOunn KUcCMOpor 

Paccmorpenue SHepreTuyecKoro WMKJIa Mepexola 9/IeEKTPOHA MpOBOMUMOCT 
OKMCH WHHKa K KMCOpOAy pu MpesNoMoO*RennU, YO KHCMOpOA XeMocopOupye 


CH B Bue OQ: ,C YYeTOM NOJYYeHHBIX HaMH 3HAYeHHH (PoTOsMeKTpHYeCKOl pab 
Tbl BbIXOJa C YMCTOH MW HaCbIN,eCHHOM KHCJIOPOLOM NOBepXHOCTH OKHCH ILMHI 
6,3 u 7,3 9B COOTBETCTBEHHO, a TaKXKe 3HaYeHHH 39/JIEKTPOHHOFO CpOsCTBa MOI 
KyJIbI KuCopoya 0,87 9B (’) H WIMpHHbI 3ampenleHHo 30HbI 3,1 9B (8), MOKa3) 
BaeT, YTO YPpOBeHb afcopOupoBaHHoro OTPHaTesbHOrTO MOHa KUCMOpoRa C 
AOJPKCH HaXOJ\MTbCA HH2Ke Ha 30HbI NPpOBOAMMOCTH Ha 0,2—1,2 9B, 4TO corm 
cyeTcs C pesybTaTaMU Apyrux pador Hae NaOopatopun (°), B KOTOPHIX eM 

* VUcnomb30Balacb MCJIKOMMCHePCHadA KaTaJIMTHYe€CKH AKTHBHaAA OKHCb ILMHKa, TIOJLY ue 


Ha TEPMUYECKHM Pa3JIO*KeHHeM OKCaIaTa WMHKAa pH Temmepatype 350—400°. Cnoli oxucu WI 
Ka HaHOCHJICA H3 CYCMeH3HH B STaHOVe. 
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§OCb Takoe Mpeqnouoxenne. IIpu aycopOuuu CHy, CO u napos HO ua oun- 
UICHHOM TepMuYeCKOH OOpaboTKOM MOBepXHOCTH OKUCH WHHKa HaOsto0qaeTca He- 
SHAYHTebHOe MepeMeleHve Nopora (OTOIMUCCHH B JWIMHHOBOJHOBYIO CTOpoHy 
;Ha 0,3—0,1 98. Tak kak 3HauuTeIbHaad uacth CO ajlcopOupyerca Ha OKHCH 
}UMHKa cia6o ('°), ObwiO MpoBexeHo u3MepeHHe Mopora cboTOsMHCCHH B aTMO- 
eepe CO. JIa storo oOpase, nomenlaica B cueTuNK c HanomHeHuem: CO 
#(5 MM pr. cr.), Ar (15 mM pr. cr.). Mepex 
}HaMOJIHeHHeM CueTUHKa YKa3saHHOH CMecbIO 
OKHCh WHHKA OUHIalacb TJICIOULHM pa3- 
{PA0OM B aTMocdepe aprona. Ilomyuenupiit 
|B 9TOli ycTaHopke mopor 6,0 9B corslacyerca 
|C H3MepeHHeM B BaKYYMHOH kKioBete 6,1 9B. 
}Takoe xopomiee copnagenne 3HaueHuli no- 
Ppora (PoOTOSMHCCHH CBHAETEIbCTBYET O TOM, 
}4TO cla0o ajcopOupoBaHHad OKHCb yrue- 
pola He BUHAeT Ha paOoTy BbIxXOJa C Mo- 
¢BePXHOCTH OKHCH WHHKa. Hesnauutesbupie 
SH3MCHeHHA oTOsIeKTpuyecKOH  padGorTbl 
@BbIXOJa C MOBEPXHOCTH OKHCH WHHKa mpHu 
lancopO6uuu Ha Heli CO, a TaKkxe mapoB 
'H,O yka3pipaioT Ha TO, 4¥TO pH 20° no- 
|BEPXHOCTHAA CBA3b 3THX MOVJIeKYyJI HMeeT 
KOBaJICHTHBIN XapakTep. He3HaunTesmbHoe 
| YMeHbUIeHHe PpaOoTb! BbIXOJa MOXKeT ObITb 
}OObACHEHO STHM HJM MOCTOAHHBIM JMMOJIb- 
/HbIM MOMCHTOM MOJleKyJ1, KOTOpbIe pu Puc. 2. Bpixoq tborosmuccHH c moBepx- 
i HOCTH OKHCH WHHKa pH agcopOuuu KHC- 
acOpOunH OPHeHTHPyIOTCA MOJOx*KUTEeIb- Jlopoga. 1 — nopepxHoctb o6pa3ita Hacbl- 
HbIMH 3SapxvAwaMH Hapy2xky. mleHa KHcopoyom; 2 — oOpasel mporper 

B psgepa6or (cm. Hampumep, (14))yKa- 0 300—350° B teyenne 20 mun. nog 


oTKkaukoH; 3, 4, 5 — ananoruunble Tep- 
WH apoOMa- 2 Taber ‘ 
SbIBaeTCA, YTO aMdaTHuecKue noua MHueCcKHe OOpaOoTKH Mo OTKau¥KOH; 


THYCCKHE YIIeEBONOPOAbl XEMOCOPOMPYIOT-  G _ nopepxuocTD SORAOOTHED KHCTOBC: 
CA Ha OKHCHbIX KaTasIM3aTOpaX C HeKOTO- jom (3—5 mm pr. cr., 10 mun.) 

| PbIM CMeII[eHHeM BaJICHTHbIX 9JICEKTPOHOB 

/B cTOpOHY WeHTpos aycopoOuun. Jia npoBepKu LaHHoro MosOxXeHUA HAMM ObIIO 
HUCCICIOBaHO H3MeHeHve paOoTH! BbIXOJa c MoBepxHoctu ZnO, NiO uCr,O3 npu 
ajcopOuHn Ha HUX OeH30/1a HW 9TaHOWa. OKHCb XpOMa* KaTaJIMTHUeCKH AKTHBHA, 
| BbISbIBaeT Da3zslox%KeHue cmupToB ('*). Sakucb HUKeJIA MpekcraBlAa MeKO_UC- 
‘TepCcHblt KaTaJIMTHYecKM AaKTMBHDIM Mpemapar. Tak Kak Napbl 6eH30/1a HU 9Ta- 
-HOJla PaCTBOPAIOTCA B KOJJIONMM, TO H3MepeHHA MpPOW3BOMJIMCb HeMmocpescr- 
-BeHHO B C¥eTUNKe C HanoOJIHeHHeM: afcopOupytoululica nap (3—5 MM pr. ct.), 
Ar (15 mm pr. crt.). 

Ha sBcex Tpex OKHC1aX Mp acopOWUMu Ha HUX 3TaHOJa MpOUCXOUT YMeHb- 
“qeHve PoToseKTpHyecko paGorE! BbIXoZa Ha 0,8—I 9B (puc. 3), OMHaKO KpH- 
BbIe 2MHCCHH MO CBOeMY BUY pe3KO OTHYAIOTCA JIA Pas/MUHbIX acopOeHToB, 
UTO MOXKET OLITh BLISBAHO Pa3JIMUHOH HeOAHOPOMHOCTHIO MOBEPXHOCTH, a TaKiKe 
Pa3sJMUHbIMM MpeBpallleHHAMM MOVJIEKYJIbI 9TAHOa B Mpollecce xemocopOunH. 
Tak, Mpa afcopOuHH sTaHOJa Ha 3aKHCH HUKesA MOpor CMelilaeTcsA O1 5,0 oO 
4,5 98, upuyem B OOacTH 4,5—5,2 9B BbIXO 9MHCCHH CPaBHHTebHO HEBeJINK 
M MaJlO YBeJIMYMBaeTCA C YMCHbINCHHEM JJIMHbI BOJIHbI eHCTByIOUleH pauallun. 
{Ipu aycopOuuu staHoa Ha OKHCH XpoMa paOoTa BbIXOJa yMeHbUlaeTcA C 6,5 3B 
no 5,5 9B, KpoMe Toro B o6s1acTH 1900 A (6,5 9B) HaOslOqaeTcA CeJIeKTHBHEIA 
Makcumym (porosmuccun. Iloxo6upili MakCHMyM (PoTOSMUCCHN HaOMOMaJcA TAKKE 
Ip acopOWun KpacuTesIA 903HHa Ha NOBEPXHOCTH OKUCH OOBa IPH HeGOJIb- 
UIMX: 3alOJIHeHHAX MOBepXHOCTH. 

B mepsom csyuae CeJIeKTHBHIM MaKCHMYM (porosMuccHH MOXKeT ObITb OOyc- 
JOBeH (POTOHOHMSalMeH MOBePXHOCTHEIX COeAMHEHHA, OOpasyl0UlMXca Mp 

* Oxucb Xpoma Obisla MpuroTopseHa 43 O“XpoMaTa aMMOHMA JoueHTom JITY B. A. Koma- 

POBbIM, 3a UTO Mb BbIPaxKaeM CMY rayOoKylo Oarojap HOCTb. 
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pa3JIOX%KeHHM 9TAaHOJIa Ha MOBEPXHOCTH OKHCH XPoOMa (13), BO BropoM — dota 
MOHU3allnel alCopOMpOBaHHbIX MOVIeKyJ 903HHa. WOTOHOHN3AIlMA CaMHX a 
COPpOHPOBaHHBIX MOJI€KyJ 3TAHOJIa MasIOBepoATHA, TaK KaK MOTeHI{MaJI HOHHSal 
ILM 3TAHOVIa B raz006pa3HOM CocTOAHHM Haxo,uTcA OKOVIO 10 9B. B npucytcrBH 
apoB OeH30/1a B CUCTYHKe Ha PaCCMOTPeHHBIX acopOeHTAaX TakxKe MPOUCXOH? 
cMelleHHe mopora @o; 

ats TOIEKTPHYeECKOH 9MHC) 

| y, 1 \¢ |6 |@ 8| CHM B JJIHHHOBOJIHO 


By!lO UacTb CIeKTpa) 
Han6oupuiee celle 


\ HHe HaOsofaeTca Ws 
300; 4 | oKHCcH HHKa. B csryyae 
| : 3aKHCH HMKeA OH 
= 0 “| — 1 HauMeHbuee (0,2 9B)) 
B mnpucyrerBun a4 


100 = poB OeH30s1a cMelLle+ 
Hue mopora MWA Cr,O¢ 


F . - — 
2600 2400 2200 = 2000 1660 A 


S 
be) 


is) 
> 


0,5 9B, HO TOUHOe O04 
JlowKeHHe Topora, BBK 


: bHOTC MOrJIoule 
Puc. 3. Bprxoq dboroasmuccuH c mopepxHoctu NiO, ZnO Py ROSES 6 ge 
Hu Cr2O3 Mp agcop6uuu stanona. 1 — NiO nocne tepmuye- HHA NWapOB OCH3OU 
ckol o6pa6oTKH Nog oTKaukol; 2— NiO B Mapax sTaHoa B 9TOU o6acTH CieKT: 
(83—5 MM pT. crT.); 8 — ZnO mocae TepmMuyeckol O6paboTKH pa, yCTaHOBUTb He 
mo, oTKaukoh; 4—ZnO B Mapax sTaHowa (83—5 MM pT. cT.); yuanocb. B csry4ae ag 
5 —CreO3 mocme TepMuyecKoH oOpa6oTKH To OTKauKOH; 
cop6unH OeH30JIa Xa 


6 — Cr2O3 B Mapax sTaHoma (3—5 MM pT. CT.) 
PakKTepKPHBBIX 3MHCCHH 


aHaJIOTHYeH XapaKkTepy KPHBBIX JIA YHCTHIX NOBeEPXHOCTeH OKHCJOB. Y 4MTHIBAS 
TaKOH XapaKkTep KPHBbIX 9MHCCHH, a TaKKe OOJIbUIYIO NOJBMXKHOCTh 7-3JICKT- 
POHOB OeH30JIbHOrO KOJIbIa, Mbl MOXKeM OODACHHTb YMeHbIMeHHe paOoTbi 
BbIXOJa MOJAPH3al\HeH aCOpOHpOBaHHbIX MOJIeKyJI C OTTATHBAHHeM 3JIEKTPOH= 
Horo oOlaka B CTOpoHy afcopOeuta. IIpu aycopOunu MeTaHa Ha 3aKHCH HUKe- 
JIA MW OKMCH IMHKa, BBY BbICOKOH CHMMeTPpHH H MasOH NoJApH3syeMocTH 
acopOupyeMbIX MOJIeKyJI, Mbl He HaOJOJaIH 3aMeTHOrO CMeleHHA Mopo-: 
ra MO CpaBHeHHIO C 9MHCCHeH C YHCTOH MOBeEPXHOCTH STHX OKHCJOB. 

PesyJIbTaTbI ONHCAHHEIX OMbITOB YKa3bIBalOT, YTO OeH3OJ1 WM 3TAHOJ alcop6u- 
pyloTcA Ha OKHCAX WHHKa HM XpOMa (9JICKTPOHHbIe MOJYMPOBOAHHKH) HU Ha 3aKH- 
CH HUKeJIA (JbIPOUHBIN MOJyMPOBOHHK) C HEKOTOPBIM CMEeIILeHHEM OTPHILaTeJb- 
HOrO s3apsxfa K WeHTpaM afcopOunu. BenwunHa yMeHbINeHHA paOOTbl BbIXOJa 
H€ 3aBHCHT OT MpHpOb!l NPOBOAMMOCTH OKHCJIOB HM ONpeseaerca UpHpoon ale 
COpOMpoOBaHHbIX MOJIeKYyJI H WeHTPOB alcop6uuu. 


4536 
5596 
$636 
63.36 
6596 


JleHMHrpaycKHH TocyapcTBeHHbIi yHUBepCuTeT Ilecrynuso | 
um A. A. )KqaHopa 28 1 1959 
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529 (1953). 8 Tl. Muaaep. TonynpopoguuKossie MatepHaubl, VJI, 1954, erp. 227. 
°K. B. Tarannes, A. H. Tepenun, JAH, 112, 244 (1957). % H. 1. Keep. 
I’. ‘a. te HKOBAa, ae ee etig) Kact Xemocop6uns, WJI, 1958. 

EN OMapos, ; , ; o WS WProyeviis 7A Jel’ 2 
TAH, 125, Ne 3 (1959). : Zee Se 
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Jokaayo Akagemun nayxr CCCP 
1959. Tom 125, Ni 5 


®HSHTECKAA XHMHA 


A. C. KY3bMHHCKMUH, B. J. 3AMWEBA u H. H. JIEXKHEB 


O MOAABJIEHHH KATAJIATHYECKOFO JEMCTBHS 
NOJIMBAJIEHTHbIX METAJWIOB B KAYUYKAX 


(ITpedcmaeaexo axademuxom IT. A. Pe6undepom 3,f 1959) 


VH3pecruo, 4TO COJIM MeTAaJIJIOB mepeMeHHOH BaJICHTHOCTH OKa3bIBaloT KaTaJiH- 


 THYeCKOe JeHCTBHe Ha CONPAXKeHHBIM WeMHOH Mpolecc OKUCeEHHA MH H3MeHeEHHA 


| CTpyKTypbl 


akTuBalnn (LE) TepMuyeckoro pac- 


KayuyKoB. 
O COBPEMEHHBIM B3TAqaM (*, *), HOHbI MeTaJJIOB IIpH OKUCIeHHH yrvieBoso- 


POXOB HrparloT ABOAKY!O POJIb: KaTaJIM3HpytoT MICPBUYHYIO PeakILHIO 3apormw e- 
HHA peakKWHONHOH Wenu UW ycKopa- 


¥OT pacnafl mepekucelH Ha cBO6O]- 

HbIe palukasbl (°). 
Pacnayq nepeKuceli 

MpeAcTaBuTb Cxemoi: 


MQ?KHO 


So 


ROOH + Met > RO’ + OH- + Met+ 
POOH. -- Met* — ROO) +. Ha + Met. 


Dp 


a 


Tlo HalwiHwM j{aHHbIM, 9Heprud 


Honuvecnbo 
n0eNou4enHGeo Kucnopooa 


N 


Nlayla CTaOWJIbHBIX NepeKHceH O4n- 
menHoro HK  (nomnu30mpena) 
pasHa 31 Kkaw/Moub; B MpucyrTcr- 
BuH xe 0,1% Fe*** (B Buse Had- 
TeHaTa) 9Ta BeIMUMHAa CHHKaeTCA 
No 23,5 Kka/Moub. Hecmotps Ha 


S 


12 vac 


@ 4 6 6B 10 


/ipodonkum okucnexua 


Puc. 1. Kuneruka okuciienua TexHvueckoro HK B 


TO, UTO 3HaYHTeJIbHOe CHH2KEHHE 
E mpu okucaienHuu = kKay4yKa, Mo- 
BHMMOMY, OTYaCTH KOMIICHCH- 
pyeTcd yMeHbUIeHHeM SHTpONHH- 
Horo) (dakTopa, 9PPeKTHBHOCTb 
WeHCTBUA MOJIMBaJIeHTHOrO HOHA 
B 3TOH peakUHH 3HauHTeJIbHa. 


TBeplol tbase. Temnepatypa 100°, 1 — kay uyK + 
+0,003 moma Megu Ha 100 r KayuyKa, 2 — Kay- 
gyk + 0,003 moma menu -+- (0,05 Mona queTHIQH- 
THOKapOaMaTa HaTpHa (CMeWAaHbI Ha BaJIblax) Ha 
100 r xkayuyKa, 3 —kayuykK + KoMMleKcHad 
MeHad COMb HSTHIATHOKapOaMHHOBOH KHCJIOTHI 
(cHHTesHpoBaHo) u3 pacueta 0,003 Mon. Mequ 
Ha 100 r xKayyyKa, #4—kayuykK + 0,003 mon. 
Meyu Ha 100 r kayyyKa, 5—kayuyk 


Tloqapienve KaTaJIMTHYeCKOTO 
WeHCTBHA NOJIMBaJICHTHbIX HOHOB MeTAaJJIOB, COfepKalllMXcd B KayuyKax, 
ABAACTCA BaXKHBIM, HO Maio H3yYeCHHbIM Bompocom. Hactosman padora ya- 
CTHUHO BOCMOMHAeT STOT Mpobem. TlopeyenHe cose MeTaJIJIOB H3y4aloCcb B ABYX 
THMaX Kay4yKOB: JMBMHHJICTHPOJIbHOM HM HaTypaJIbHOM. 

Onpedesanacb CKOPOCTh NMOrouleHHA KUCOpoya Kay¥YyKOM IIpH pa3Hblx 
TemilepaTypax WM H3MeCHeCHHe CTPyKTYpbl Kay¥yKa NO BASKOCTH PaCTBOPOB ero 
B GeH30ue. PesybtaTbl NpHBesenbt Ha pre. 1, 2 u 3. 

TIpencrapaserca WesecooOpa3HbIM H3yYUTb CBASbIBAHHE MeTaJIJIMYeCKUX HO- 
HOB B CTAOMJIbHbIe, KaTaJIMTHUeCKH HeaKTHBHbIe, KoMMeKcbl (*, °). 

OTH KOMMJIEKCbI, OOPa3OBaHHbIe, OYCBHAHO, OAHHM 9JIeKTPOHOM csoa d 
voua Cu** wan maTbio HecnapeHHbIMM SleKTpoHamu Fe*** wu Mn™, ormuyatorca 
NOHO ONOKHPOBKOH WeHTpaJIbHOrO HOHA MOJIeKyJlaMH ajleHfla, BCue\CTBHe 
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yero Hepexo, WICKTPOHOB OT 9TOPO MOHA K CyOcTpaTy (mepeKHcH KayuykKa) WI 
OOpaTHO CTaHOBHTCA HEBO3MO?KHBIM. : | 

KatauTuyeckad aKTHBHOCTb MeTaJIJIM¥eCKHX MOHOB MepeMeHHOu oo ae 
HOCTH CBOOOAHBIX H CBA3QHHBIX B KOMIMJICKCHble COCJMHCHHA Pa3JIMYHOH YCTOH-) 
YMBOCTH pacCMaTpHBalacb B CBA3H C NpoOseMamMu OvOKaTasu3a (°), MpHuem! 
6blIO YCTaHOBJIeHO, UTO AKTHBHOCTb HOHOB MeTaJIJIOB TEM MEHbINe, YM BILE 
CTAOWJIbHOCTb KOMIJICKCHOFO COeMHeHHA; MeHee CTAOHJIbDHbIe KOMILJICKCbI MOPyT) 


OG6NalaTb BECbMa BbICOKOM A@KTHBHOCTbIO IO 
OTHOLICHHIO K OKHCJICHHIO BellecTBa WIM pac- 
nally ero mepekucei. 


Méefhe 


Dp So Ss 


Konuyecmnbo 
noenoueHnoeo Kucnopoda 
S 


Xs) 


i) 


10 4ac 


2 4 6 
/Ipodonkurm. ohuCnenua 


6 


Puce. 2. Kunetaka okucaeHua TexHuyeckoro HK 
B TBepdon dbase. Temnepatypa 100°. 1 — xay- 
uykK + 0,03 Moma xxene3a Ha 100 r Kayuyka, 
2 — kayuyk + 0,03 Moma »xeme3sa + 0,25 Mousa 
napaokcueHus-8-HapTHiaMuHa (cMelaHbI Ha 
Baibuax) Ha 100 r kayyuyka, 3 — Kayyyk + 
-LyKemle3Had COb Mapaokcupenna-B HadTuaMu- 
Ha (CHHTe3HpOBaHO) H3 pacuera 0,03 Moa xKeue- 
3a Ha 100 r KayuyKa 


MUHA, 


D 


Gy 


w 


Gpema ucmeyenua u3 kanhinapa ——» 
C5 


1 
MPOCONHK UM, OHUCTEHLA ——we 


0 a 6 4 Yale. 


Puce. 38. U3meHeHve BASKOCTH MIpH OKHC- 
eHun mmeHok HK (ounmenuoro). Tem- 
nepatypa 100°. / — KkayyyK + 0,03 Mo- 
aa xKee3a Ha 100 r KayuyKa, 2 —kay- 
uyk, 3 — kayyyk + 0,03 Moma xeme3a +> 
+-0,15 Moma napaokcudbenus-B-Haprusmta- 
muna Ha 100 r KayuyxKa, 4 — Kay4yK - 
--oKelesHad COb Mapaokcutbenuu-8-Hacp- 
THaMHHa (CHHTe3HpOBaHO) H3 pacueTa 


0,03 Moma wemesa Ha 100 r kayuyKa 


KatasiMTuueckve CBOMCTBa KOMIVJICKCHBIX COeCMHEHHH UCCJIeEQOBaHbI mpe- — 
HMYUL€CTBEHHO B TOMOPeHHbIX BOJHbIX CHCTeMax. O BO3MO%KHOCTH KaTaJiH3a 
peaKUHH B yrvIeBOLOpOAHbIX cpeaxX KOMMJICKCHbIMH COC IMHEHHAMH HM O MOMaBe - 
JIGHHH AKTHBHOCTH HOHa MeTaJla, CBA3AHHOrO B KOMIIJICKC, HMelIOTCA JIHIIb~ 
BeCbMa CKYJ\HbI€ CBeeHHs. | 

PeakUua O6pa3s0BaHUA TaKHX COeAMHeHHit B BASKHX MOJICKYJAPHbIX Cpeax 
COBCeM He H3y4aslacb. 

B neppok uactH HacTOALel pa6oTH UcceqoBaHa CMOCOOHOCThb cose MeTaJ- 
JIOB OOPa30BbIBaTb KOMIVJICKCHbI€ COCIMHEHHA C pa3/JIMUHbIMH HHTpeveHTaMu 
Pe3HHOBbIX CMeCel: B PaCTBOPaX HH3KOMOJICKYJAPHBIX BeLIeCTB HM B KayuyKo- 
BOH cpeje. 

TIpouece cBx3bIBaHHA HOHA MeAM aHTHOKCHAaHTOM B Oe€H30bHOM pacTBope 
HaOsOLaICA MO TYCHO (buyopectleHLMU Oe€H3OJIbHBIX M CIMPTOBBIX PacTBOPOB 
TUX BeIILeCTB. 

CoorTHomieHua, OOecneunBalouMe NOMHOe TyWIeHHe cblyopecleHMH, MmpuBe- 
WeHbl B Tabu. 1. 

TlockouIbky TyWeHHe (uyOpecHeHIMH MOXKHO CBAZATb C GJLOKHPOBaHHeM HO- 
Ha, OHO yKa3bIBaeT Ha YMCHbIIeCHHe BOSMOXKHOCTH BaJICHTHOFO Mepexojla Hu, cule- 
AOBATeIbHO, Ha YMCHbUIeHHe KaTaJIMNTHYeCKOH AKTHBHOCTH HOHA MeTaJa. 

atbuekiinai pa6ota Oblia HalpaBsieHa Ha W3y4eHHe BO3MOXKHOCTH 06pa3o- 
BaHHA yKa3aHHbIX BbIUIe KOMIMVJICKCHBIX COCMMHCHHH B KAaYUYKOBHIX cpemax. 
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CoeuHeHux 2Keule3a HW MeH C HEKOTOPBIMM MATpeqMeHTaMH pesHHBt oOpa3y10T 


| cTaOWJIbHbIe KOMIVJICKCHBI€ COC HHEHHA, KOTOPbIe MOryT ObITb MOJIYYCHbI MyYTeM 
OCaxKJCHHA UX H3 KHCJIBIX WIM ULeJIOUHBIX BOJHBIX PaCTBOPOB C MOCeTYIOULNM 
TULATCJIbBHbBIM OTMbIBAaHHeM HE BOLIeUINX B PeaKIWHtO KOMMOHEHTOB. 


PaOorn wea 


Komnuiekcoo6pas30naTesb 


CrpyktTypHaa dopmysia 


Uncso aTOMOB 
MEH, NPHxo- 
AaweecaA Ha 
OfHY Mouveky- 
Jy KOMMIeKco- 
oOpasoBaTeaa 


Meuns-8-napruaamun (He- 


030H JI) 


Tapaokcupenua-8-Hapta- 
aMHH (OKCHHe030H) 


unabrusanapabenuseu- 
quaMuH 


Anb oub-o-HapTHsamMHH 


1,4-nucdbenunbenuaenyua- 
MHH 


Jivamunosupenuacyibpu gy 


IlapaokcuyzMpenniaMun 


@MeuTHa3HH 


(S/H) 


WANs 


palpi. my on 


| CHs 


CoctTaB 3THX COCAMHEHHH MpHBORUTCA B Tabu. 2. 


1,5 


uw 


0,1 


IIpupeyenupie B Ta6. | H 2 OTHOWICHHA MOVIeKyJ1 OPraHHuecKHX CoeqHHeHHl 


Taodauna 2 


K aTOMaM MeTAaJIJIOB B OOJIbIIHHCTBE CJly4aeB He JIerKO MpeCTaBUTb B Bue ompe- 
JeseHHOH CTPyKTYPbl, H BOMpOc STOT MOMeKUT a/IbHeMWIeMy HCCIeOBaHHW. 


9 


HaspaHve KOMMJIeKCHOH COU 


Uncso 


aTOMOB MeTaJIlIa, CBA- 
3bIBAeMOE ORHOH MOeK YO 
KOMMUIeKCOOOpasoBaTesA 


Coulb Kesle3a c TeTpamMeTHATHYpaMANCybpuLom 
Cojb > xKesle3sa Cc MapaoKkcudexus-f -HadTHaMuHoM 
Comb %Keme3a C AMITHAZMTHOKapOaMHHOBOH KUC- 


OToK 


Coub Mea Cc TeTpaMeTHATHypaMgucybpuyom 
Comb Me c mapaokcnibenui-8-HapTHaMaHoM 
Comb MAM C LMITHIAUTHOKapOaMHHOBOH KHCOTOH 
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OrTMeTuM, 4YTO B Kay¥yKOBOH cpeze peakuua Meany KOMIIJI€KCOO6pa30BaTe- 
JI€M HW MeTaJJIOM TakKxKe MPpOTeKaeT HallesO, HO C MaJIOH CKOpOCTbIO. OAHaKO Me- 
XaHHuecKoe TepeMelIMBaHHe (BaJIbIeBAaHHe) 3HAYHTeJIbHO YCKOpAeT Mpolecc, 
KOTOPbIH B 3TOM CIy4uae 3akaHuMBaeTca 3a 3 — 5 MHH. 

Ha pure. 1, 2u 3 NpHBo_ATCA JaHHble MO KHHETHKe OKMCJICHHA Kay4ykKa B MPA | 
CYTCTBHM KOMIVJICKCHbIX COCMHEHHH, HeMOCpeACTBeHHO OOpasOBaHAbIX B yrvie- | 
BOJOPOMHOH cpeye Kay4dyKa, H CHHTe3HPOBaHHbIX KOMIVJICKCHbIX CueqMHeHHH, | 
BBCJCHHBIX B Kay¥yK, COCTAaB MOCJeqHUX MPHBOLMTCA B TAO. 2. | 

Ha 9THx 2Ke pHCyHKaX JIA CpaBHeHUA MOKa3aHO BIMAHHe HOHOB Cu** w 
Fe***, Haxo(sllHxca B CBOOOJHOM COCTOAHHH. CBASaHHbIe HOHbI MeTAJJIOB CO- | 
BEPINCHHO He BJIMAIOT Ha CKOPOCTb OKMCJICHHA M Ha H3MeHeEHHE CTP \VKTYPbI Kay- 
yyka, T. €. YTpauHBalOT CBOIO KaTaJIMTHYeCKYIO AKTHBHOCTH. 

B cBa3H C 3THM Pe3HHbI, COlepxKalllHe BellecTBa, CMOCOOHbIe OOPa3OBbIBaTb | 
c HoHaMu Cu**, Fe*** uv ap. KOMMIeKCHBIe COIN, O6asaloT Sovlee BLICOKOH yCTOH- | 
YHBOCTbIO TO OTHOLICHHIO K COJIHM MOJMBaJICHTHbIX MeTaJIJIOB, YeEM Kay4yKH, 
Ha OCHOB€ KOTOPbIX OHH H3FOTOBJIeHBI. 


Hayuno-ncceqopaTesIbCKHH MHCTHTYT Tlocrynuso 
PeSHHOBbIX H JIaTCKCHBIX U3QeHH 22 XII 1958 


UMTHMPOBAHHAA JIMTEPATYPA 


1A. R. Dabald, Rub. Age, 71, Ne 5 (1952). #.¢: E. Frank, Chem, Rev., 46g 
Ne 1 (1950). 3C.H. Bown, J. Oil and Colour Chem. Assoc., 86, 443 (1953). 4 P. Cho- 
vin, G. R., 219, Ne 19, 297-1941). - °G. Salomon, Rev. gén. Cautch-,/27, No 115 278 
(1950). ° JI.A. Huxoaaes, K®X, 31, B. 6 (1957). 
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HAokrsxagn AkKapemun nayx CCCP 
1959. Tom 125, Ne 5 


PHSUTECKAA XHUMHA 
B. Tl. MABJIOB u Fr. B. BAHOPPAJOB 


TENJIOBBIE IPDPEKTHI MPH TEYEHHW HW OCTAHOBKE TOTOKA 
AHOMAJIbHO BS3KHX TEJI 


(ITpedcmaeaeno axademukom B. A. Kapeunsim 5 I 1959) 


IIpu u3MeHeHHH pexuMa JecbopMupoOBaHUA HUSKOBA3KHX XKHAKOcTel UH BOOO- 
lle CHCTeM C MaJIbIM BPCMEHEM PevlaKCallHH PaBHOBeCHble COCTOAHHA JOCTHralor- 
€A 3a OY€Hb Mable OTPE3KH BPeMeHH. OTO OTHOCHTCA TakxKe K MpolleccaM, cBA- 
3aHHbIM C BbIJeJIEHMeM Telia Ip BHYTPpeHHeM TpeHuH. Jia cucTeM Cc JocTaTOuHO 
BbICOKHM BPeMeCHEM PeJlaKCalHH CKOPOCTH Mepexojla OT OAHOFO paBHOBeCHOrO 
COCTOAHHA K ApyroMy MOryT HMeTb KOHeYHbIe 3HayeHHaA. B aTux culyyaax OOver- 
yaeTca onpesevieHhe SHEPrHv, HEOOXOAMMOH JIA Mepexoga OT OAHOFO COCTOAHHA 

-cuctTemMbl K Apyromy. Ilo BbiyqeneHuio Tena Nocme OCTaHOBKH MOTOKa WJM CHH- 
2KeHHA CKOpocTH AedpopMaunh (D) Bo3MoxHAa OWeHKa SHeEPrHH OOpa3zs0BaHHA 
CTPyYKTYPbl Y AHOMAJIbHO BASKHX CucTeM. Ha 9TO WO CHX Mop He OOpallanH BHU- 
MaHHA. OHaKO y2Ke JaBHO B HalHX paOoTax NO KallMJJIAPHOH BUCKO3MMeTpHH 
KOHCHCTEHTHBIX CMa30K (', *) OblIO MOKa3aHO, YTO TeMMOBbI-eeHHe B MOTOKe 
BbICOKOCTPyKTYPHPOBaHHbIX CHCT€M 3HAYHTeCJIbHO MeHbIMe TeEOPpeTHYeCKH OKH- 
JaeMoro HW pa3BHuBalollerocaA MPH TeEYCHHH HbIOTOHOBCKHX X%KUAKOCTeH C 9KBUBA- 
JIGHTHOK BA3KOCTHIO. Ilocue BLITeKAaHHA H3 KalwJJIApa Ha HEKOTOPOM paccTOAHHH 
OT ero OOpe3a B CTpye CMa3KH HaOulOAaeTCA MOBbILeHHe TeMMepaTypbl. ITO yxe 
TOra NOSBOJHMO NpeAMOMORKUTb, UTO MOCIe BbIXOJa AHOMAJIbBHO BASKOH CHCTEMbI 
H3 KaluJapa MpOWCXOHT BbIJeseHHe Tella B pesybTaTe pasBUTHA lIpolecca 
CTpyKTypooOpa30BaHHA — THKCOTPONMHOFO BOCCTAaHOBJIEHHA. 

MccneqopaHve TenJIOBbIZeIeHHA B MOTOKe HMeeT Tak2%Ke BaxKHOe 3HayeHHe 
JIA oOnpedeteHua ycCOBHH MpoBeqeHHA BHCKOSHMETPHYeCKHX OMbITOB MPH H30- 
TEPMHYECKHX PEXHMAX WIM B CBA3H C HEOOXOMMOCTbIO BHECeHHA COOTBETCT- 
BYIOULMX MOMpaBOoK. OcoOeHHO CYMeCTBEHHO 93TO B CJly4ae BbICOKOBA3SKUX CHJIbHO 
CTPyKTYPHpPOBaHHbIX CHCTeM IPH HCCIeQOBAHHH UX B POTAIMOHHbIX BHCKO3HMET- 
pax, korgja D u3MeHseTCA B WIMPOKOM Auama3oHe. 

HanOosee mpocro ocyllecTBIAeTCA HCCJIeQOBaHHe MpoleccoB TelMJOBbIqese- 
HHA B MOTOKe Mp BEICOKOM OAHOPOAHOCTH Moa HanpsxKeHUH cABura. Ilostomy 
B HacTOAUeH padoTe H3yYeHHe TeMJIOBbIX BPeKTOB MPOH3BOAMIOCb B OMMCAHHOM 
panee (°) poTattwOHHOM BHCKO3HMeTpe, B KOTOPOM padMyc BHYTpeHHero UM MH- 
pa Obl pasen 6,3 MM, WIMpHHa 3a30poB cocTaBAsa 0,25 MM. PaOouve nNoBepx- 
HOCTH IHJIMHPOB ObLIM rilaqKue (WianpoBaHuple). JL MrHOBeHHOH OCTaHOBKH 
H OJHOBPeMeHHOM pasrpy3KU MpHOopa OT BHeLIHerO MOMeHTa yCTaHOBKa Obl/a 
CHa6O>KeHa MOULHbIM TOPMO3HBIM YCTpOlcTBOM H CiellHasbHOHK MydToH. IIpupoct 
Temnepatypb! ( A7) B MoTOKe OMpefeuAICA C TOUHOCTbIO +E0,005° Audpepex- 
WHabHOoH TepMonapow. Topaun cna TepMomapbl, MOMeLeCHHBIM B KOJIbILeBOM 
3a30pe, MpuMepHo, Ha paccrosHun 0,1 MM oT NOBepXHOCTH BHYTPeHHErO WHAM 
pa, HeMpepbIBHO OMbIBaJICA HCCJIeAyeMbIM BeLILeCTBOM. XoOJOWHbIN cla U CaM 
BUCKO3MMeTP HOrpyKavcb B WpKyAAWMOHHBIM TepMoctatT. Temnepatypa HH- 
TCHCHBHO TepeMelIMBaeMOli BObI B TepMOCTaTe NOlepxXUBalacb C TOUHOCTHIO 
--0,005°. H3menenua AT Bo BpeMeHH (UKCHPOBAJIMCh C NOMOUIbIO 3epKaJIbHOTO 
TaJIbBaHOMeTpa HM (oToperucrpupylouleH KaMepbI Ha PoToOymare. 
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Tunnunaa cboTorpaMMa, oTpaxkalollai KMHeTHKy W3MCHeHHA AT 8 ombirax) 

C HbIOTOHOBCKUMM XKHJKOCTAMMU, MpefcTaBsiena KpuBoli OABCD ua puc. |. Syecb 
lo OcM aOcuce OTOxKeHO Bpema. Touka O cooTEeTcTByeT HauaJly OUbITA, KOr-| 
yla 3ayaetca D=const. Yuactok OA xpnsolt AOB noKa3bipaeT NOBbIINeHNe} 
TeMnepatypbl, KoTOpoe mpouexoyut npx D = const flo Tex Nop, MoKa He Oy-| 
ler JIOCTHTHYT YCT@HOBMBILNMHCA Terl-} 

A ee jlopoli pexkum (mpsmaa AB). B ycta-) 
HOBMBILEMCA NOTOKe BCA NOAEOMuMadA | 
3HeprHA B BHle Tella NepexouT B 
tepmoctat u AT = AT; =const. B} 
touke B (MOMeHT BpeMeHH fo) TOTOK 
t ¢—~% &  Obla_ocTaHoBueH (D= 0). Kpupas ' 
D=const ——>-—_——=9 ——+ BCD xapaktepu3syel KMHeETHKYy Tpo-_ 

wecca Ox/axKeHHA HccJleqyemMoro Be-| 

Puc. 1. ®otorpamMpbl TenJIoBExX sdpdekToR AA UlecTBA. 


HbIOTOHOBCKHX 2KHJKOCTeH H BbICOKOCTPyKTYy- 3 | 
PHPoOBaHHbIX CHCTeM IPH Pa3BHTHH NoTOKa, Ha PaccMcTpuM aHaJIMTHuecKH BOM 


YCTaHOBMBIUHXCA PexKUMAX TCYCHHA H B Cuyuae poc 06 W3MeHEHHY TEMIe€PaTyfPbl B | 
OCTaHOBKH TOTOKAa noToke. M3pecTHO, 4TO OTHECeHHAaA K | 

eMHHue OObEMa YJesIbHas! MOLJHOCT | 

(N sp ), HEOOXOMMAA JIA TOM ep2kaHHA B JaMMHAafHOM MOTOKe C OJHOPOHBIM TCJIeM 
HallpAxxKeHH CLBYra MocTOAHHOH cKopocTu Aedbopmaunu, papHa Dt. Ilyctb Bes 
noyzBonumaa N., rmpeBpalllaeTcA B Teno. OyHa uacTb ero HfeT Ha TloworpeB 
WcIIbITyeMOro BelllecTBa, Mpyrad OTBOAUTCA B TepmoctaT. Torga TensoBoh, 
OanaHe Mpoiecca 3anvcbipaeTca Tak: 


Dre 


Als 


d (AT ; | 
i ) 4 RAT. [(4) 


Siecb C—yjflembHan (cObeMHaH) TeNJIOEMKOCTb HccJieyeMoro BellecTBa, 
k — xospduuveHT Telvionepeqauu OT 3TOFO BelleCTBAa K 2%XKHAKOCTH B TepMO- | 
crate. 

YpaBHenne (1) m0 OTHOLIeHHIO K HbIOTOHOBCKHM X%KMAKOCTAM Tpef[cCTaBuseT 
aHaJIMTHYeCcKOe BbIpaxkeHHe KpuBOH OABCD. Ee mpsamMonwHeiHoMy yuacTKy — 
AB cooTBeTcTByeT paBeHCTBO: | 


Dt = RAT. (2) 
J{ia culyyas OCTaHOBKH NoTOKa H3 ypaBHeHusa (1) nomyyaem: 
oO) +. RAT = 0. (3) 


Kosdpuuvent Terionepewaun B CTaTHYeCKHX YCJIOBHAX MOXKeT HMeTb 3Ha- 
yeHHe, OTJIMYHOe OT yKa3aHHOrO B ypaBHeHHAXx (1) u (2). Ilostomy B ypaBHe- 
HMM (3) OH OOO3Ha¥eH Yepes k,. OWHAaKO B CBA3H C OUeHb GOONbIIOH TpPyAHO- 
CTbIO ONbITHOrO OlpefeseHHua Rk, Oblvio MpWHATO, uTO ky = R. 

Ilomaraa c uw k ne 3aBucumpimu or ¢t u AT, a Cc, KpoMe Toro, Hev3MeHHOL 
B YCJIOBHAX IIOKOA WH TeYeHHA, B pPe3yJIbTaTe MHTerpHpoBaHuA ypaBHenusn (3) 
Tlovlyyaem: 

t, 
pee \ ATdt = kmS, = E,. (4) 
to 

Siecb m— KoapuuNeHT MpoMoprMoHnabHOCTH, KOTOPbI CBA3bIBaeT UHC- 
JIi@HHOe 3HaveHHe HHTerpadia C BeJMYMHOH nwiowlayu BCDE ua puc. 1 o6o3Ha- 
ueHHOH yepes S;. M3 splparkenua (4) culehyeT, uTO KOMUeCTBO OTBOAMMOFO B 
TepMoctaT Tella £;, MpOnopiyMoHabHoe BesMUNHe Mlomlaqu S,, papnsaetcs 
CHWKeHMIO TellvlocoyepkaHua x2wuyKOocTH Ha CATs. 

C wWevbio onpesenenun Kospunventa k w3yyaslacb 3aBucumMocTb AT, oT 
Dt tpu usmenenuu Dt B npeyenax or 10° go 108 sapr-cm?-cex 4. O6pbextas 
MM MCCJleOBaHuA ObIIM HbIOTOHOBCKMe 2KUKOCTH (HeTaAHble Macvia), MvwacTuu- 
Hbl€ AMcHepcHble CHCTeMbl THIa KOHCHCTCHTHBIX CMA30K, BbICOKOCTPpyKTYypupo- 
BaHHbl€ KOHI[CHTPUpOBaHHble PaCTBOPbl STHJIeNONO3b1 WH HatpreHata avOMu- 
1962 


iMsl B psie PaCTBOpuTerel, a Takr%Ke HeKOTOpble Apyrve peulectBa. Bawia noj- 
BEp*KeHa CNPAaBeJVIMBOCTh ypaBHeHUsA (2) H NOKa3aHo, uro kk — nocTosunasg 
SHCKOSHMeTpa, He 3aBuCAad oT Dt um peonornuecknx cBolicTB HccueyyeMbIx 
gellecTB. B natliem curyyae k = (5-10 + 3%) spr-em73-cex?-rpay?. 

Guat Bemmunny k Ww nomb3yscb ypaBHeHiem (2), MoxHO OGecreunTh Uu30- 


PEPMUYECKHE YCJOBMA OMpeweweHHH BASKOCTH Tp pa3mMuHEIx Dt. To napect- 
ibiIM t H D, cormacHo ypasHenuio 


2), clenyer Bpruucuuth AT, Ec- 
mM BesMunHa AT’, oKa>KeTCA BBIILIe kan/om9 
NONYCTHMBIX WorpewiHocteli Tep- 
MOCTATHPOBAaHMs, TO TeMMepaTypy 


hansen cer 


PepMOCTaTHOH 2KHAKOCTH HeOOxo- GS 
MMMO CHH3UTb Ha AT. Onpit nos 10 Wa 
HOCTbIO TOATBepAUA  asccexTuB- igs 
HOCTb STOO TipHema. eZ 
06 rane 
paTHMcA K paccCMOTPeHHtIO 9 ; Timor 
TOrO, 4TO TIpoOwcxOAUT MpH ocra- a ae ge gE 


HOBKE I[OTOKA EBICOKOCTPYKTYPH- pyc, 2. Vamenenue Bo BpeMeHH UMHTerpanbHBIX v1 
POBaHHbiX CHCTeM (c TOH Ke Tel- Aud@epenUnalbHblX TeMIOT  CTpyKTypooOpasona- 
JIOEMKOCTbIO, UTO y HbIOTOHOBCKHX HHA TIpW OcTaHOBKe IMoTOKa rufpaTupoBaHHou 


KH YKocTeH). Ha pune. 1 3sromy Ca-cMa3KH 

oTBeuaeT KpuBaa BFGH. Ilocue 

MrHOBEHHOH OCTaHOBKH MpHOopa TeMMepaTypa CHCTeMbI, 3aKJIOUCHHOM B 3a- 
30pe BUCKO3MMeTpa, pacTeT, focTurad uepe3 HeCKOJIbKO ceKkyHJ]| B TouKe F 
MaKCUMaJIbHOro 3HaueHHA. Jlanee B TeyeHHe ABYX-TpeX MMHYT OHA CHW KaeTCHA 
no KpuBpoh FGH vu B MOMeHT BpeMeHH ?, CpaBHHBaeTCH C TemiepaTypol Bo- 
bl B TepMoctate. Bemuunna 6 = ATyaxc— AT; MOKeT JOCTHIaTb HeCKOVIb- 
KUX J[CECATbIX Tpayyca. 

_ Tloppiuenve Temiepatypbl BbICOKOCTPYKTYPHPOBaHHbIX CHCTeM TlocyIe ocTa- 
HOBKH MX MOTOKa B POTAILMOHHbIX BHCKO3HMeTpax NpeKpacHo corsiacyeTca c 
YHOMAHYTbIMH BbIWe OMbITaMM, B KOTOPbIX OMpejeviaMcb TeMMepaTypbl B 
cTpye CMa3KH TocJie BbIXOJa ee W3 Kallusviapa. 

O6o3HauHM yepes Ey Bce KOJMUECTBO Tella, BbIAeAIOMLeeCA Ip OCTAaHOB- 
Ke IlOTOKa CTPyKTYpHpoBaHHon cuctempl. Ha puc. 1 emy cooTBercTByeT 1vI0- 
mayb BFGHE, pasuaa S,. Iipu ofvHakoBoM UCXOJHOM TelwocojepxKaHun $y 
HbIOTOHOBCKOH 2KHAKOCTH UW y CTPYKTYpHpoBaHHOH cucTeMbl (TouKa 6 ua 
puc. 1) MowHOe NpeBbiilieHve TeMJIOBbIeJeHHA pH OCTaHOBKe TOTOKa cTpy- 
KTYPHPOBaHHOM CHCTeMSI, MO CpaBHeHHIO C HbIOTOHOBCKOM 2%KH{KOCTbIO, PaBHO 
Ey = E, — E, = km (S, — S,). Kpome BeavuuHbl NOJIHOro MpeBbillieHHA 
TeMJIOBbIJeseHia (£4) MOXKHO TOJb30BaTbCA Tak?Ke BeJIMYMHOH MpeBbileHHsA 
TEIJIOBLICJICHHA B KaK]{bili JladHbIli MOMeHT BpeMeHH (£). 

TicBpiieHHoe TeNnJIOBbIeyIeHHe TIpH OCTaHOBKe TOTOKa CTPyKTYPHpOBaHHbIx 
CHCTeM He CBA3aHO c pa6oToli, KOTOpad MOKeT ObiITb COBepuieHa 3a CueT 3a- 
MaceHHol B HMX ympyroi (MOTeHIMambHOH) 9Hepruv. MakcuMaJIbHy10 BeJIMUH- 
Hy ylpyroH asHepruu (£.-) JlerKO BbINMCJIMTb, CCM JONYCTHTb, YTO Mo peye- 
ja IpOuHOCTH clipaBeyiuB 3aKoH TyKa. B 9ToM cylyyae MOulyyaloTca 3aBbI- 
WIeHHbIe 3HaueHua E,. Tem He MeHee y BbICOKOCTPyKTYPHPOBaHHbIX CHCTeEM TH- 
ma CMa30K OHH, MO KpaliHelt Mepe, Ha 4 feCATMUHDIX MOpAAKa MeHbIe 3Ha- 
HeHUH Egy. 

TenvoBbigesieHve MW MOBbIIMeHHe TeMMepaTypbl NOCcwIe OCTAaHOBKH MoTOKa 
AHOMAJIbHO BA3SKHX CHCTEM MpOWCXOANT B pe3sysIbTaTe MpoTeKaloulero BO Bpe- 
MeHH pollecca cTpykTypooOpa3s0BaHuA — pH THKCOTPONHOM BOCCTaHOBJICHHH 
AX CTPyKTypbl. KovsmuectBo BbIeMBWIerOCA Tela OMpefedAeT 9HEprHuio CTpyK- 
rypoo6pa3opanua (Ey). pu o6paruMpix THKCOTPONHbIX NpeBpallenuAx EF s¢ HOWK- 
Ha PABHATSCA SHEPrH paspyllenHuA CTPyKTYpbl. 

Bpicrpoe 3aTyxXaHve Tpolecca TeMIOBbIeJIeHHA CBA3aHO C BbICOKHMH 3Ha- 
jeHuaMu k MC TeM, YTO CKOPOCTb THKCOTPOMHOFO BOCCTaHOBJIeHHA CTPyKTy- 
IMPOBAHHBIX CHCTeM ObICTpO yOblBaeT CO BpeMeHeM. 
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Ha puc. 2 mpHBeqeHbl THMMHbIE JIA BbICOKOCTPyKTYPHPOBaHHbIX CHCTEN 
JlaHHble O 34BHCHMOCTH MHTerpaJbHbIx (E) u AuddepenunabHbix (dE/dt) Ten 
JOBLIX SpeKTOB OT BPeMeHH MOce MrHOBeHHOM OCTaHOBKH NOTOKa. OOdpek| 
TOM HccuIeOBaHHA Obl COMO — CMa3Ka, MpeAcTaBAloulad coOol BepeTeH 
Hoe Macwio, 3aryujeHHoe 18,5% KaJbiiMeBoro MblJla XJIOMKOBOrO MaCJIa. Ont 
npoBogusca mp” D = 7200 cex=! mu KomuaTHoli Temmepatype. M3 puc. 2 npex) 
je Bcero cyleqyeT, 4TO BemMunHa By 
VMeeT OUCHb BbICOKOe 3HayeHHe (Ooulee 
20 Kam-cm™*), COH3MepHMoe C TeMJIOTOR 
TWlaBJleHHt MHOrHx BellecTB. B Ta6a. 4 
WIA OMbITOB C COJHJOJIOM Tp KOM) 
HaTHOH TemMMepaType jaHo ConocTaBuie 
He S9HEprui pa3spylieHHA CTPyKTYpbl 4 
Y]@JIbHbIMH MOULHOCTAMH YCTaHOBHBLIE! 
Trocd MOTOKa, 43 KOTOporO BHHO, UTC 
BesIMUHHbI Ey u Dt, umMeloT COW3MepH 
Mble 3HaveHHA HU YTO C yBemHYeHHe 
ckopoctH fedopmauni Ey Hapactae’ 
MeyieHHee, uem Drs. 

Besmunna E 3apucuT ot D wv OpH 


Okeoyne/om4 


0 pOlbl CTPyKTYpHpOBaHHbIX CHCTeM. Id 
5000 iM 10000 45000 IOACHACTCA JaHHbIMH puc. 3, Ha KOTO 
D cek™" ———w— POM IIpeAcTaBJIeHbI OMbITbI C PAOM CH 


Puc. 3. 3asucumocrs Tenor ctpyKtypoo6- CT€M pH KOMHaTHOl Temmepatype. 4 
pasoBaHUua OT CKoOpocTH WedopMalwH, mpaH PHC. 3 BHWHO, 4TO C YBeJIMYeHHeEM Ty 
KOTOpOoH EE aN noToK. | — 15% OuHDbI pa3spyuwieHHA CTpyKTypbl — 1p 
TeapaT TH alitcToKe CeJIe¢KTHBHOM 
nee oie one aRHOORGE ih en Cl ae RO Bospactanuu D BbIIMe HEKOTOPbIX Kp 
ueckuii conugon, 4 —10% creapataautua » 4 THYCCKMX 3HayeHHii Temn Hapactranua E 
MaJIOBA3KOM Macule, 5—0% HadTeHaTa amio- CHM*KaeTCHA. Mo>KHO MpewnoJlaratTb, uF 
MHHMA B MaslOBASKOM (pH OopHOM) HePTAHOM B CyIyYae MeHee CTPyKTY pHpOBaHHbi 
Mace, 6-—10% ee aOMHHH B TOM cHcTeM IIpH JOCTaTOUHO BBICOKHX ff 
OyAyT OCTHraTbCH MpekesbHbIe 3HayeE 
HuA Eg. 

B nactosueh padore BiepBble OMHCaH OCHOBaHHBI Ha U3MePeHHH TeIVJIOBbI 
ACICHHA MPH OCTAHOBKEe MOTOKAa aHOMaJIbHO BA3KHX CHCTeM IpaAMou MECTO{, 
onpeleleHua 3HeEprH cTpykTypooopa- Ta 
30BaHHA HM paspylieHuA CTPyKTyPbI B o0n nn aie 


CHCTeMax, XapaKkTePH3yIOULNXcA ocTa- 
TOUHO BbICOKHMH BpeMeHaMH peJiaKca- aa, 500000 hae 

wHH. Tak Kak MOKa3aHO, YTO Mpolecchl + 
pa3pyuieHua uM caMompou3sBoubHoro Ey, WxK-cm-3 14 | 58 |104 136) 
BOCCTAHOBJICHHA CTPYKTYPbI CBASAHbIC  7,, T-cm~ 15 | 25 | 33 | 461 
3AMETHBIMH TeNJIOBLIMH aipekTaMu, TO F.(Dt,)-1, cex ©, 2/4 Glade 3,4 


mpeqioxeHHoe WPpeHAIMXOM 4H CTaB- 
mee KlaCCHYeCKHM OMpeseseHHe NOHATHA THKCOTPOMMUM He ABJIAeTCA CTPOrHM 

ABTOpbI BbIpaxkaioT OarofapHocTb aka. B. A. Kapruuy 3a Olea 
paOoTbl H WeHHbIe COBeTHI. } 


| 


WUucrutyT HnedrexuMuueckoro CHHTe3a Ilocrynuno 
Axkajlemuuw HaykK CCCP 17 XII 1958 


UMTHMPOBAHHAA JIMTEPATYPA | 


1T.B. Bunorpagos, B. I. Masaos, JAH, 58, 1391 (1947). 2°. B. Bul 
Horpajzos, B. Il. {lapaos, COopx. Huskoremmeparypusle caolicrsa HedprenposyKToB 
1949, crp. 61. 3B. TI. Masaos, COopx. Ansoraau pabor no XuMaM HM TexHOmOrHH HepT 
M ra3a 3a 1956 r., Mucturyr uepra AH CCCP, 1997, erp. 69. 
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Aornagn Akanemun nayx CCCP 
1959. Tom 125, N 5 


PHSHTECKAA XHMHA 


T3A UFOAH-CHHb u 3. A. HOOA 


| O COBMECTHOM JEMCTBHM OPrAHHYECKHX KATHOHOB 
| MW FAJIOMNAHbIX AHHOHOB HA BbIJEJIEHHE BOJOPOJIA 
HA PTYTHOM JJIEKTPOJE 


(I]pedcmaeaeno akademuxom A. H. ®pymxunom 8 XII 1958) 

| IlepenanpsxeHHe Mp BbIeeHHM BOMOPOa Ha PTYTHOM KaTOMe 3aBHCHT 
IT TIPHPOAL UM OT KOHILCHTPalHH MPUCyTCTBYIOLLUX B PacTBOpe MOBep XHOCTHO- 
\KTHBHBIX BeULeCTB, TaK KaK aCOPOWNA STHX BELLECTB Ha rpaHulle seKTpox — 
\ACTBOP MEHACT CTPyKTyPy ABOHHOFO 9JIEKTPHYeCKOTO COA, B KOTOPOM IIpo- 
‘eKaeT 9JICMCHTAPHbIH aKkT pa3payqa MOHOB BOoposa. 

A. H. ®pymxun (1), yauTpiBad BMAHMe CTPyKTyPbI WBOMHOTO COA Ha 
[OBEPXHOCTHYIO KOHICHTPalHio Pa3spA*KAaIOULMXCH MOHOB HW 9HEPHiO aKTHBAa- 
[HH peakWHH pa3spsAya, BbIBe Ceqyloulee ypaBHeHHve WIA NepenalpAxKeHuA 
SBINEJICHHA BOMOPOMa B KUCIbIX PacTBOpaX: 

| Rae {== RT 


1, oon AR se ge As de 


1—a@ 
a 


$, + const, (1) 


3 KOTOPOM }, — CpefHee 3HaveHHe NOTeHWHala Ha paCCTOAHHM OMHOFO HOH- 
10rO paflHyca OT MOBepxXHOCTH 93/eKTpoOsa. 


3 


Se GR Se 
SS BS 


L 


AR 
cS & 


NS 


SS 


S 
Sp 


erga att 


Puc. 1. WBbIe MepeHanpsxKenuA B pacTBopax /—2N HCI+-2N KCI; 
2 2N wa nL ON KJ; 3 —2N HCI-+ 2N KCl + 4,5-10-4Mon/a 
N(CaH5)aBr; 4 — 2N HCI+2N KJ + 4,5-10~4 mon/a N(CaH9)a Br 


Jleficrsue pa3JIM4HbIX MOBeCPXHOCTHO-aKTHBHBIX MOHOB OTJIMUaeTCA TEM, 
TO, BO-Il€pBbIX, aCOpOWMA HX MNO-PpasHOMY 3aBMCHY OT MOTeHMaa SJ1eCKTPO- 
a MU, BO-BTOPHIX, MPH acopOluN OHM BHISpIBAIOT PasJIMYHOe NO BeMMUHHe HM 
Haky u3mMeHeHHe ),-MoTeHMata. TaouqHble HOHbI alcopOup yloTcA mpeumy- 
[eCTBCHHO Ha He3apaAxKeHHOH HIM MOMOXKUTEbHO 3apAXKeHHOU MOBepXHOCTH 
WeKTpoa, CMellaloT },-MOTeHIMal B CTOPOHY OTPHIaTeNbHBIX 3HAYCHHH HU, 
- COOTBETCTBUH C ypaBHeHuem (1), CHMAaloT BOOpOmHoe MepenallpsKeHHe. 
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KatTnoubl TeTpaaIKWJIaMMOHHeBBIX OCHOBaHH CMellaloT ),-MOTeHI{Mad 
CTOPOHY MOJIOXKUTEbDHBIX 3HAYCHHH HW YBeJMYHBaIOT BOROPOAHOe Nepenalps 
»keHue (”). 

Hacrosujan paOora Obiia MpeqNpHHATAa C WebIO BbIACHCHHA MeCXaHH3M 
COBMeCTHOFO JlelicCTBUA OPraHWyeCKUX KaTHOHOB HM TaJIOHHbIX aHHOHOB. H 
lpakTHKe Mbl ¥YaCTO BCTpeyaeMcA C TaKHMM CJIO%KHbIMM CHCTEMAaMH, MO5TOM 
WHTEPeCHO ObWIO UCCELOBaTb, COXPAaHAIOTCA JIM scekTbl HEMCTBUA OTACJIbHBI 
WOHOB Ha KHHeTHKY 3JIeKTPOXMMMUeCCKOFO BOCCTAHOBJICHHA HOHOB BOROPOR) 
IPH COBM€CTHOM IIPHCYTCTBHH yKa3aHHbIX MOHOB B PpacTBope. 

Ha puc. | mpupefenbl KpuBble 4 — Igi, MOyYeHHbIe Ha KaleJIbHOM PTYT 
HOM 3JIeKTPOe 10 MeTOANKe, ONHCaHHOH B paoote (%). [lomapusayuA seKTpoR 
OcylllecTBAAIaCb MPH yCOBHH MOcTOAHCTBa NoTeHWMana (p=const) 3a BPeM! 
KU3HH Kalli; B 9TOM CuJIyyae HCTHHHAA MMOTHOCTh TOKa* 


: iT 
ee aa 


(3 


re | — cpefHee 3HayeHHe CHJIbI TOKa, H3MepAeMOe XOPOWMO emidupoBaHHbl} 
3ePKaJIbHbIM raJIbBaHOMeTpOM; S, — MaKCHMaJIbHasd NOnLab Kalli, BbIuvcJIeH 
Had m0 d@opmyse S, = 0,850 (t,m)** cm” (t, — MepHok KanaHHA, m — CKG 
pocTb BbITeKaHMA PTYTH). OMNbITbI MpOBOLMAMCh MPH TeMlepaType 20+1 
DNeKTPOOM CPpaBHeHHA CJIyXKHJI PaBHOBeCHbIM BOROPOMHbIN 9JIeKTPOL 
2N ‘HC! -+ 2NKCI. 


) =0 iS) 
@ ?- 5a 
' Te 
ioe 
KI+/6A KJ+7BA 
Puc. 2. Cxema cTpykTypb!l 7Boii- Puc. 3. Cxema cTpykTypbl (Bol HOrO 
HOrO 9JIeEKTpHuecKkoro clo” mpu aMeKTpHYeCKOrO COA pH = —1,2\B 
°,— —0,6 58 


Hi3 kpuoii J puc. | BuqHO, YTOB TO OGaCTH NOTeHIMasIOB, B KOTOpoi uMees 
CA BO3MOXKHOCTb NPOHSBOLMTbh U3MepeHhe BOAOPOAHOrO Nepevalip sKeHHA na 
Me€JIbHOM PTYTHOM S/1eKTpoye, aqcopOuna Cl--woHoB Maia 4 JeHcTBHe MX Ha Me 
peHanpsxkeHne He OOHapyxuBaetca. JloGaBnenne KaTHoHOB N(CaHs), npuBoy 
K CYIL€CTBEHHOMY MOBBILMeEHHIO Nepenalps%KeHHA (KpHBas 3). Monpi toma, Ke 
TOPble CHJIbHO aCOpOMPYIOTCA B 3HAYHTeIbHOM OOMaCTH MOTeHILMaJIOB MpH Ma 
JIBIX IJIOTHOCTAX TOKA, CHM>KAIOT lepenalipsAxKenne (kpuBad 2). JLoOaBmenue KaT 
onos N(CaHs), UpHBOLHT B 9TOM clyyae K HeKOTOPOMY JIOMOJHUTebHOM! 
CHWKEHHIO MepeHallpsKeHHA B OOACTH MaJIbIX 3HaAYeHHH Mepenalpsa*KenH| 
(cp. kpuByto 2 c kpuBoli 4). Tipu noppueHu NAOTHOCTH TOKa NepeHanp AxKeHH 
peskO BospacTaeT M MOCTHTaeT OoONblerO 3HayeHHA, YeM B cyyYae pacTBop 


* Ycnosue @= const ocyMecTBAAIOCh MPH MHHUMaIbHOM COMpOTHBeHHH B TOMAP 3% 
WHOHHOK wenn. B stom curyyae, cormacHo dbopmyvie Tacbens, i = const, cua xe ToKa J 43M 
HACTCA MO Mepe pocTa Kalli COOTBETCTBEHHO H3MCHEHMIO ee MoWwalH. Tak Kak /2 = iS (Pr 
/2 M Sz — cua ToKa HM MOWab Kana, COOTBETCTBYIOULNe Tx,— BpeMeHH OTPbIBa Kann), 

ak | 
S =Sof'ls 7, [=iSef"ls7,— ia, CpemHee 3HaYeHHe CHIbITOKa T = — Lot ty sat — ge 
K > 


= 9/5 iS. ; 
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2N HCl + 2N KCl +N(CaHs);. Tpu zanpuetimem YBeJIMYeHHH MJIOTHOCTH TOKa 
opekT MOBbILeHNA NepeHalpmKeHHA MCUesaeT HM KpUBan 1 — Ig i cxouTcA 
(¢ KPHBOM pacTBOpoB, He COjlepxKaliMx OpraHMyecKHX KaTHOHOB (KpuBas 4). 
Wcuesnonenue peticrsust OpraHHueckux KaTHOHOB B OGW1acTH CHIbHO OTPHMaTeJI b- 
HbIX NOTeHWHaIOB ObwIO omucaHo paHee ('). 

OueBuHO, yuacTOK NOHWKeHHbIX 3HaueHHit y B OOaCTH MaJIbIX NOMAPH3alun 
COOTBETCTBYeT IIPCHMYIIeCTBEHHOH afcCOpOUNH aHHOHOB oa; yuacTOK MOBBI- 
Ex 3HaYeHHH = — MIPpeHMYLIeCTBeHHOM alcopOUuH OpraHHuecKHx Kka- 
-THOHOB H, HaKOHell, YMeHbIMeHHe a3(p- 

(beKTa, BbISbIBaeMOrO ajcopOuMeli KaTH- /40/em? 

'OHOB IPH MOBbILUeHHH NOTApHsallun, 
“OTBeYaeT JeCOpOMMH STHX KaTHOHOB. 

, Ha6moyaempm adcbexT B3aMMHoro 
YCHJIeHHA JeHCTBHA afcopOupdBaHHbIx 
| HOHOB MOXKHO OObACHUTb TEM, UTO Ha 
| Tlepesap s2KeHHOM NOBepXHOCTH JJIeKTPO- 
‘fla MIpOHCXOLUT «BTOpH4HAaA alcop6unA» 
_TMOBepXHOCTHOAKTHBHBIX HOHOB, HMeIo- 
‘IWMX 3apay OOpaTuoro 3Haka. Bropuu- 
Had ajcopOuua ycusMBaeT ajcop6mulo 
TeX HOHOB, KOTOPbIe IIpeHMylllecTBeHHO 
-aj\cOpOHpyloTca B JaHHOH OOsacTH No- 
-TeHUHaJIOB, H, TaKHM OO6pPa30M, BBI3bI- 
BaeT Oovlee CHbHOe H3MeHeHHe 1-M0- 
TeHUMawia (CM. cxemb!I puc. 2 H 38). 

) Takada KapTHHa COBMecTHOrO JelicT- 
BHA HOHOB NOATBepxKaeTCA pe3yJIbTa- 
TaMH 38MepeHHaA yudpdpepenuasIbHOH 
€MKOCTH J[BOHMHOFO dIeEKTpHYeCKOTO CJIOA 
B TeX Ke pacTBOpaxX Ha_ KalleJIbHOM 
PTYTHOM 9ueKTpoge. Mcnonp30BanHan 
Jit THX U3MepeHH CXeMa MMMe]|aHCHOTO 
MOCTa B IIpMHUMMe He OTJIMYaJIacb OT o G2 - -G6 -U8 -0 -126 
CXeM, OMHCaHHbIx B padorax (°“). Bpe- = fr 


MA, KOTOPoe TpoTeKasIO C MOMeHTA OT- Puc.4. Kpuspie ,udpepenunadb Holi Seon 
« _ B 8aBHCHMOCTH OT MOTeHHaJa. 03Ha- 
PbiBa IipeAbIAyuleH Kalli HO OCyULecT ueHHA pacTBOpoB Te Ke, uTO Ha puc. |. 


BIeHHA OaslaHca MOCTa, TOUHO ompefe- Kpusre/u 2cuars mp uacrore 400 ru, 
JIANOCb SJIEKTPOHHbIM peJIe WH SJIEKTPH- KpuBple 3 u 4 mpu uactore 5000 ru 
YeCKHM CeKYHJOMepoM. 

Kak BHO 43 puc. 4, Ha KOTOPOM MpHBeeHb] KPHBbIe 3aBMcHMOCTH Judidpe- 
PCHUHaIbHOL EMKOCTH OT MOTeHIHasa 3eKTPOMa (%,), MpH MOTeHI{Maax TMosIO- 
*KuTebHee — 0,638, KpuBaa 4, NoswyueHHad JVIsi pacTBOpa, cCofepKalllero Ka- 
THOHbI TeTpacovIM, UeT BbIlle, YeEM B CJyYae pacTBOpa HCl + KJ 6e3 terpa- 
commu (Kpupaad 2). STO osHayaeT, YTO NMOBePXHOCTHHIM Sapa SJeKTpoJa pH 
, > — 0,63 B cHmbHee TMOBbIIlaeTCA C POCTOM TIOTeHIMaia NO BAMAHHEM Ka- 
THOHOB TeTpacou. OuepugHo, YTO eCuIM Obl NPM MaJIbIX NOMApNsauMAX Ha 
CTPYKTYPy J{BOHHOTO CJIOA BMJ TOJbKO aHHOHbI, TO JIeBbIe YaCTH KPMBbIX 2 
u 4 JOsDKHbI OblIM Obl COBMAaaTb. 

Ananoru4no jelicTByioT aHHOHb! foja Mp BbICOKHX MoMApHsanuax. M3 cpas- 
HeHUA KDPHBbIX 3 HM 4 BHAHO, YTO Np MOTeHIMalax Ooree OTPULaTeJIbHBIX 
yem —1,13 B, aycop6uua KaTHOHOB TeTpaco/IM B NPHCyTCTBAM MOHOB Hoja MIpH- 
BOUT K Oosee ObICTPOMY CHW2KEHHIO EMKOCTH C POCTOM NIOTeHIMaJla, a jecop6- 
lua OpranuyecKoro KaTHOHa HaunHaeTcA TPH 6omee OTPHUATeJIbHbIX 3HAYeHHAX 
noTreHinawa. 

Vutepecuo oTMeTHTb, YTO MOTeHW Mab TOUeK MepeceyeHHA KPHBbIX 2 H 
4 4 KpuBblx 3 vu 4 (TOUKH @’ HO’ Ha PHC. 4) nouTH COBIaaloT C NOTeHIHaaMH 
TOUCK [MepeceyeHHA COOTBETCTBYIONMX NOJAPU3ZaMOHHbIX KPHBbIX (TOUKH 
au6xHapuce. 1). Copmagqenve 9TO, NO-BAAHMOMY, B MepBOM NpHOMMKeHHN MOKET 
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CILYXKUTb MOATBEPKACHHEM W3JIOX%KCHHBIX COOOPaxKeHHH O B3aHMHOM yCHJICHHA 
alcopOluH MOHOB, XOTA MpaBHbHee ObWIO Obl CPaBHHBAaTb NOMO*KeHHeE TOUeK 
a i 6 NepeceyenuaA KPMBBIX y, — 1gi C NOO*KeHHEM TOYeK NepeceyeHHA KPHBBIX, 
BbIPaKalOUlUX 3aBHCHMOCTb OT MOTeHMMala He LudppepeHHa/IbHOH EMKOCTH, 
a 3apafa aleKTpowa. 

Butpaxkaem OaroqapHoctb aka. A. H. OpymKuny 3a BHHMaHHe HM COBETHI 
pH BbINOJHeEHHH HacTOAUeH padorTHl. 


Mockosckuit rocyJapcTBeHHbIt yHHBepcuTer Tloctynu10 
uM. M. B. JIomoHocopa 1 XI] 1958 
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Jlokxanp Akanemun Hayk CCCP 
1959, Tom 125, Nb 5 


PHSHYECKAA XHMHA 
WY FOH-LWAO u MH THEH-HH 


MEXAHH3M AHOJHOFO OBPA3SOBAHHS HOHA MEPCYJIbB®ATA 


(ITpedcmaeaeno axademukom A. H. ®pymnunoim 7 I 1959) 


C Tex nop kak Beprao (1878 r.) orkpbl HacepHyo KuCOTY, CyLecTBO- 


BaJIO Ba IipeCTaBJIEHHH O MeXaHH3Me ee aHOJHOrO oOpa30BaHHa: TCOPHA «aK- 


THBHOrO Kucopoyay (OH, O, H.O,) mn Teopua mpamoro paspsya (1,7), olHaKo 
HM Ta, HH Apyrad Teopua He ObIIN NOATBEpxeHbI JOCTATOUHIMM 3KCTepHMeHTasb- 
HbIMM JaHHbIMM. A. H. @pymxKun c corp. (3) NoKa3ayM, IpHMeHaa WH_WKATOp 
O', TO MIpu suIeKTpOMM3e KHCMOpOA BOLI He BXOAWT B cocTaB oOpasyiomie- 


roca uoHa S,O; . Sto jenaet HauGomee BepoATHBIM OOpasoBaHue S,O2” ue- 
pes paspaa vona SO}. Bmecte c Tem aBTopbl yKa3asM, uTO MH Apyrue mpes- 
 CTaBJICHHA, XOTA M MeHee BepOATHDIC, TaK2Ke COBMCCTHMbI C JAHHBIMH, MOJy- 
YeCHHBIMH MeTOJIOM MeYeHBIX aTOMOB. Tak HallpHMep, MOXKHO Tpeqnos0%*KUTb, 


YTO Me€PBHYHbIM TPOLYKTOM IVIEKTPOJHOH peakUHH ABJIAeTCA payukan OH, Ko- 


Topblit oKucaset SO mytTem seKTpoHHOrO Nepexoya Ges nepesayH KUCJO- 
poya. Mcxoysa u3 3aBHCHMOCTH BbIXOJa Haj[CepHOH KHCJIOTHI MO TOKY OT KOH- 


WeHTpauuu woHop HSO,, E. A. Equmos u HV. A. Vsarappuues (4) mpegnouo- 
XKWIM, YTO OOPas0BaHve HajlCepHOM KUCIOTbI NPOUCXOAUT BCJIeAcTBHeE MpsMoro 
paspaga HSO,- 

J(a Toro UTOObI OKOHYATEJIbHO BbIACHHTb Me€XaHH3M aHOHOro OOpas0BaHuA 
Mona nepcysbdata, HeoOxXOMMO ObIJIO NOYYT HeNOCpe\CTBeHHbIe JaHHble O 
KHHeTHKe 3TOrO Mpolecca HW OMpeesuTb ee OTHOWWeHHeE K KHHETHKe  Bbijese- 
HUA KucOpoza *. Jina asToro HyxKHO OblWIO M3 OCOMleH TVIOTHOCTH aHOHOrO 
TOKa i; BbIJeJIMTb IJIOTHOCTH TOKa iy UH iti, OTHOCALIIMECH COOTBeETCTBEHHO K 


mipotleccaM oO6pasopaHHaA Op» u S,Of, T. €. HOCTPOHTb uacTHbIe Nonspusa- 
I[MOHHbI€ KpHBbIe STHX MmporeccoB. Bpijesenve O2 Ha Pt-sneKTpoye sABsseTca 
HeyCTOHUHBbIM TIPOWeCCOM, CHJIbHO 3aBMCAINMM OT af{cOpOHpoOBaHHbIX Ha 9JIeKT- 
poe Kucopoya u anvoHoB. IlosTomy HeoOxo,umo ObIIO OMpPeeIMTb BO3MOXK- 
HO CTaOHJbHYIO MOMAPUsalMOHHY!0 KpHByIO STOrO Mpotlecca (5). ; 
DeKTPOIM3 MpOK3BOLMWICA B AYeHKe, pa3]leJIieHHOH CTEKJIAHHOH Juacbpar- 
Moli, CHaOxKeHHOH CTeKJIAHHBIMU WaHud@amu. AHO] mpescTaBian cobon THAAK YO 
TwlaTHHOBY!O TIpOBOJIOKy MaMeTpoM 1 MM C TlOBepXHOCTbIO OKOVJIO 1 cm”. Ilox 
aHOJOM HaxojMviacb MarHuTHaA Melilasika, OOecmeuMBaBllad SHeprHuqHoe pas- 
MewuBanue. AHO,Had uacTb suelKH Oblula CHaO%KeHa TOPH3OHTaJIbHOW CTeK- 
JIAHHOH TpyOKOH co lWIKaJIOH, B TpyOKY BBOJMJaCb MbIJIbHast ee Ilo 
JBHXKeEHHIO OCsIeqHel MOXKHO OblJIO OlpefeMTb CKOPOCTb BbIAeJeHHA Os, 


2— 
UTO MOSBOUIANIO BbIYHCIMTh BbIXO, S,O} m0 TOKY. QeKTpOJOM cpaBHeHHA 
CK CEPHOKHCOTHbIM 3aKHCHOPTYTHBI; NOTEHILMabl TNepeCunTbIBaJHCb Ha 
HOPMaJIbHBIH BOAOPOMHbIM SJIeEKTPOL. OnpiTbI NpOK3BOAMNCb pl Temmepatype 7°. 


* Korga HacToaujad paOota Obiia yxxe MOAroToBeHa K MevaTH, Mbl MOAYYHIH BO3MOXK- 
HOCTb O3HAKOMUTbCA C HaxouBUelica B MevaTH padoToH (8), B KOTOpoit Takxe paccMaTpHBaIOTCA 


oe : 
COBMCCTHbIe peakuuH OOpasoBaHus S2OQ H Og. MbI HakeeMcA MpoMsBecTH CoMOcTaBeHHE Bb 


BOOB STOM paOoTbI C HalllMMH B MocseAyIouleM COOOMLeHHH. 
** B ycAOBMAX OMbITA 030H OOPasOBbIBaJICA JIMINb B HCSHAYMTEbHbIX KOMMYECTBAX HB Mep- 
BOM [IpHOMKeHHH OOpazoBaHHe efO MOxKHO ObWIO HE YHTbIBAT. 
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} 

Tlo v3mepeHist auleKTpof MpeABapHiTewbHO NMopBepraica te ae Rae | 
NOJApH3alMH, TMoOCse Yero H3MepeHHA MPOMSBOMMJMCh HalvHad c Ma Ba 
Hocteli ToKa (1075 uu 1074 a/cm’). Hamepsuuch ycTOHdHBble 3HadeH aes, 
poslHOro MOTeHMasla; USMepeHHs| NMPOKSBOAMJINCh MocuJle KaxkKOro U3 er 
TIOTHOCTH TOKa, Kora W3MeHeHHe ToTeHIMasa 3a 30 MMH. He MpeBbilllato ng 

Ha puc. 1 * mpexcraBseHbl NOMAPH3al|MOHHbIe KPHBHIe, See B badd 
tpope 3,5N (NH4)2SO4 + BON H,SO,. CymMapHaa = KpiBaxi be / 
peskHii TOy’beM MOTeHIWaNa Ha He MPM SHadHTeJbHbIX IIIOTHOCTH 


ve ° 6 
UMeeT BH, aHaylOrMunblit BAY KPMBOH, NoyyeHHOK ApyriMu apropamu (°).| 


6 
JO 2° 
LE 


25 
x 
A 
Ex G J Z rf 
Ug t (a/em?) | 


Puc. 1. Anoqupie momapn3auMonnbie KpuBble pactBopoB 3,5N (NH4)2SO4 + 3,9N HeSOz. | 
1 —cymmapnHaa nomsapusallMoHHad KpHBad, 2— 4yaCTHaA NOMApPHSalHOHHaA KPHBasA BbITe- 


= 
jenna Og; 3—uacTHad NOApH3alvOHHaA KpMBaa OOpa3s0BaHHA SeOg 


Kpusaa 28 WHpOKOM MHTepBaJie IIOTHOCTeli TOKa ABIAeTCA NpxmMon. V3 puc. 4 
BHHO, YTO B OOACTH MaJIbIX MIOTHOCTeH TOKa CKOpOcTb OOpasoBaHHA MOHa 


S,O$ HaMHOro MeHbINe, YeM CKOpocTb BbIeeHHaA Og. IIpw noBpiweHnu moT- 
HOCTH TOKa Ha MOBepXHOCTH TvlaTHHbl BOSHHKaeT MpOdHad OKHCHaA TVJIeHKa, B 
cOCTaB KOTOPOH BXOJAT HM aHHOHb! KucsoTH! (5,6). OOpasoBaHHe 9TOM IVJIeHKH, 
T10-BHJMMOMY, BbI3bIBaeT MOHWKeHHe SHeEprHH afcopouuu payukana OH (usu 
atoma O) u IIpHBO,UT NosTOMy K pe3KOMY 3aMejVIeHHIO BbljeeHHa O,. B pe- 
3yJIbTATe MOTeHIHa BbILeseHHA Oz, MOBbIlaeTCH JO TakOrO 3HaveHHA, Ip KO- 
TOPOM BOSMO%KHO OOpasz0BanHe S,O; . B Touke mepeceyeHua KpuBbIX 2 u 8 
CKopocTb c6pasopanua S,O3$ paBna cKopocTu Bbiqetenua Os. IIpn Gonee 
NOJIOMKUTEIbHEIX  TOTeHI\Maslax ckKopocTb cJpa3sopanua S,O3” jenaetca 
GouIblUe, YeEM CKOpOCcTb O6pasoBaHHA Oz, u BLIxom S,Of Mo TOKy MpeBblaer 
50%. 

Ha pwc. 2 noKxasano jelicrBue 2oOaBKu NH,F. V3 puc. 2 cmenyet, uro 
aycopOuua MoHoB F” mpHBosHT K 3aMeTHOMY MIOBBIIeHHIO TMepeHanps2KeHUA 
BbIJeJeHHA Os, OCOOeHHO B OOaCTH pe3sKoro Mosbema NoTenuvana. Kak Bud- 
HO H3 KpHBOH 4, B Ipefemax OWMOOK OMbITa TOUKH, NomyyeHHbIe B_ pacTBO- 
pax, He cojlep»KaujHx HoHOB F™ wm cosepxKalllux pa3mMuHbIe KOMUeCTBa F, 
NexaT Ha OJHOH MpamMoH. Takum o6Opa3om, aycop6una F, pesKo 3ameyuaa 
BbieleHHe Os, He BIMAeT Ha KMHETHKy aHOHOro OOpas0Banua S,O2-. Sror 
(bakT [esaeT MOHATHDIM BIMAHHe MOHOB F~ wa BbIXOX 0 TOKy pH oOpasoBa- 
HH S,02-. 

J\elicrsue uonop SCN~ u Cl” anasiornuno jelicrsuto F~, Tr. e. OHM BbI3bI- 
BaloT TMOBbIMeHHe TepeHanpsxeHHA Oy, HO MpaKTHYeCKH He BJIMAIOT Ha KUHe- 


. IIpwpeyeHHble aHHble ABMIAIOTCA UaCTbIO MaTepHasla, KOTOpbid OyyzeT omyOmuKOBaH 
B 1958—1959 rr. 8 Yuensrx 3anuckax AKajemun Hayk Kutaiicko Hapogyoit Pecny6nnkn. 
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1 im 
WKY avojHoro OOpasopanua S,O; . Onako B oOsacTH MavbIxX mmorHocteli 


: POKa, BCJIeCTBHe OkHCIeHHA SCN7 u Cl, na6smonaetca IpeeJIbHbIH TOK Wucp- 
)Pysuu STHX MOHOB. 


™“ 
S 


g 4 a 2 
lg 2 (a/em?) 


Puc, 2. Anognpie nonapu3allMonubie KpuBpie pactBopoB 3,5N (NH4)2SOq4 + 3,5 N HsSO4+ 
+ NH,F. Cnaomupre kpuppie J, 2, 3—cymMapHble MOMApM3salMOHHbIe KPHBbIe; MYHKTHp- 
HbIe KpuBpie 1’, 2’, 3’ — uacTHBie NOJIAPM3aWMOHHbIe KPMBbIe BbIZeTeHHA Oy. Konuextpa- 
mua’ NH4F: J u aie): 2u 2’—3-10-4N; 3 uw 3’— 10-3 N. 4—uactTHax nomspusanuoHHad 


KPHBaad OOpa30BaHHuA S202— ; KoHWeHTpanua NH4F: a—0; 6 —3-10-4N; @—10-3 N 


YkasaHHble (akTbl yOeuTebHO MOATBepxKAaloT MpeAnooweHve O MpAMOM 
oOpasopanun S,O;, Tak Kak ecJIM Obl pa3paq MONeKYJIbI BOYbI ABIAICA Mpo- 
MeXKYTOUHOM cTaquel oOpasopanun S,O; (TeopHa «akTMBHOrTO KHCJOposa»), 


“I 
S 


5 4 Zz 2 
Ug 0 (C/0M 9) as 


Puce. 3. Ano,HbIe MOMAPUZaNVOHHbIe KPHBbIeE PaCTBOPOB H_SOg + (NHa)2SOa. 
O6mas KOHILeHTpalHA eae 7N. Konuentpauua (NHg4)2SO,: 1 —0; 
0,5N; 8—3,5N; 4—95N 


TO IIpw 3aTpyAHeHUN MepBoro Mpollecca NoJKHAa Oblla HaOMOMATECA M 3aepx- 
Ka BTOpOrO, 

™ Kuneruyeckue pacueTbt mpowecca MOATBepAMAM MpaBHAbHOCTh 9STOrO BbI- 
Bola U NWoKa3asu, YTO MpAMOM pa3pxA MOHA CePHOH KUCJIOTbl ABJIACTCA pe- 


alatollel cTaqueli mpouecca aHogHoro oOp23 2BaHHA 5.05 
HSOZ (SO2~) = HSO4 (SOa ) +e. (I) 
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PaccmoTpeHue KHHeTHUeCCKMX ypaBHeHHit NoKa3aJIO TakxKe, YTO Np OO 
WOM MJIOTHOCTH TOKa BbIfeseHHe Oy MOXKeT YaCTHYHO MPOMCXOAMTb He TyTe 


paspala MOJleKyJIbl BObI, a Yepe3 TIpoMexyTOUHDIA paspaq HSO, (SO7 ), He 
TIpHMep: 


HSO, (SO) + HO + HeSO,4 (HSO7) + OH,;; (I 
| 
POs, — Ol. EO! (IIT) 
BON, = Op. (IV} 


Ha puc. 3* noka3aHo, kak BJIMAeT Ha CYMMAPHYIO MOJAPH3allHOHHyt0 KPH 
By!O Mpollecca 206aBKa HOHa aMMOHHA. Kak BHAHO, JOOaBKa HOHA AMMOHHA pes 
KO MOBbIMaeT MOTEHWLMas, OCOOCHHO B OOJACTH Ppe3KOrO NOMbeMa KPHBOH. ae 
HH3M JlelicTBHA KATHOHOB TpeOyeT JaibHelero UccIeqOBaHUA. CorsacHo MpyM- 
KHHY, BJIMAHHe KATHOHOB MOXKET o6YCOBIMBATECA UX JeHCTBHeM Ha ownciyig 
IWIeHKy Ha NOBepXHOCTH MWwiaTHHBI (‘). 

ABTOPbI BbIparkKaloT ee OmarofmapHocTb akay. A. H. OpymKuny a 
WeHHbIe CcoBeThHI H mpod. Bb. H. KaOanosy 3a npocmorp pykonucn. 


Iloctynuao 


VWucrutyT mpuksaqHow XMMHK 
1 XII 1958 


Akaylemuu Hayk Kurtalickoh Hapoguyon Pecny6OmuKu 
Yanuyub 


HMTHPOBAHHAA JIATEPATYPA 
stone, A. Hickling, Electrolytic Oxidation and Reduction, 1936, 


LS, Gilas 
2 W. Machu, Das Wasserstoffperoxyd u. die Perverbindungen, 1951. %A.H. ®p ym 
KuH, P.M. Karanospuu M.A. Teposusu, BeH. Bacuapes, JAH, 1, 98) 
(1955) 2 ie Egmumos, HW. A. U3rapuues, JIAH, 106, 1039 (1956). °* Wy 


: A. 

lOu-wao, Cw Ilpu-neuu gp., Yu. 3an. AH KHP (Science Record) (1958). © Pls 

uu,M.A. Teposuy,d.X. Enuxkees, JAH, 108, 107 (1956); M.A. De 
popuu, P. WH. Karanosuy, B. M. Bepreaecos, A. H. Topoxos, JAH, 
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PEE SE OpymM«Kun, B.C. Baroukun, 3. A. Voda, H. Ka6auos, Kune 
THKa 2JICKTPOAHEIX mpoueccos, 1952. ® A. A. Paxkos, B. ai Becenopckuh, 
Kult, IbbOC Oma, Sh 13, IN ave si heresy, Ws IGE. Bopucosa, PK®X, 32, Ne 12 (1958). 


“ QTOT pHcyHOK 3aHMCTBOBAaH M3 paboTHI JIo C1o-uHH u UxKoy Ilo-y (ue ony61mKoBaHo), 
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okaane Akaygemun nayr CCCP 
1959. Tom 125, M5 


| XHMHYECKAS TEXHOJIOTHA 


Bb. E. KYWEHOK, M. H. KYJIAKOBA, E. WH. THHAKOBA 
M 4JieH-KOppecnoHfent AH CCCP b. A. JOJIFONMJIOCK 


MHWIWMHPOBAHHE NMPOWECCA NOJIAMEPH3ALLMH B IMY JIbCHAX 
Now BJIMAHHEM FUAPONEPEKHCH H3ONPONWJIBEH3OJIA HW SO, 


PeaklMaA Mexyy rHyponepekucbio usonpomuiGeH30a u SO2 B yrueBoo- 
POAHEIX cpeqax, Kak OplvIO NOKagaHO paHee, mpoTeKaeT C OveHb OovIbIOl CKO- 
pocTbio H MIPHBOAMT K CTPYKTYPHPOBaHHIO HeHACHIIIeHHbIX WOmMMepoB ('), 
‘WJIM, Mp MpoBeyleHHu ee B pacTBOpe CTHPOJIa B YCJIOBHAX H30bITKa SOz, K 06- 
-pasopannto nouucyspdoua (*). Itu *akTbl 3acTaBJAIOT MPeAMONOXRUTb, YTO CH- 
cTemMa W3 ruf{ponepekucu H SOse, aHasIOrH4YHO MHOTHM H3BeCTHBIM OKMCJIMTeIbHO- 
-BCCCTAHOBHTCJIbHbIM CHCTeMaM, jlelicTByeT Yepes MpOMexKyTOUHy!O CTasHto 
- CBOOOJIHBIX PauKasos. Hactosiee HcCCeOBaHHe MOCBALLeEHO H3Y4eHHIO Me- 
| XaHH3Ma JeHCTBUA ITOM CHCTeMbI HW BbIACHEHHIO BO3MOXKHOCTH ee HCHO b3OBaHUA 
WA MHMMMM POBAHHA NOJMMePHsalluM MOHOMePOB B BOAHOH SMYJIbCHH B KHCJIbIX 
| cpeyax pH Hu3KOH Temneparype. 

) M3syuenue coctaBa NpOAYKTOB BSAHMOCHCTBHA 
TuHAponepekucH us0nponuna6eH30N2a c SOv. IIpu u3- 
-y4eHHH KHHETHKH B3aHMOseHCcTBHA rud- 

-ponepekucu c SOz B BOHOM SMymbCHH Taoauna 1 
OKTaHa ObIO YCTAHOBMeHO, YTO MPOWeCC Bsaymogelicraue TuponepeKvicH uB0rpo- 
“HpOTekKaeT MrHOBeHHO IIPH TeMMepaTYy- nuaGen307a (ROOH) c SO, B_ BoAHOL 
pax oT 0 xo —70°. IIpu stom SO2 WH SMYaAbCHH OKTaHa B KMCMON cpeme (pH 4) 


THAponepeKUCb pacxOAyIoTCcA B IKBUMO- 

JICK YJIA PHbIX COOTHOIeCHHAX (cm. Bregeno » uc-| Haiizeno Peaunons 

Tad. 1). T-pa, So ee cers sat. fecue eicuetan: 
IIpu npopelenuu peakiWHH B IIpH- ae MMON 

CYTCTBHH &-MeHTeHa HIM %-MeTHJICTHPO- ROOH| SO, ROOH SO, 

Jia, KOTOPbIe, KaK H3BeCTHO, JIerKO Npu- 

COeAHHAIOT CBOGOAHEIC paduKavpl (*,"), B 0 |0,604 | 0,604 0 0 

TpoykTax B3avMOseHCTBUA ycTaHOBe-  —25 |0,593/0,593 0 0 

HO Hasluune cybPpoKUcOT (cM. TAO. 2). —50 | 0,573 | 1,350 0 0,773 

2ro cBuyerenerByer 0 TOM, uTO ofHuM =? | 9,083 / 1,271 0 Ona 


H3 IIpOMexXYTOUHBIX MpOLYKTOB peakIMn 
aBisetca pantukal [SOsHI]’, kotroppili Moxer OOpa3s0BaTbca, HallpHMep, B pe- 


ByJIbTaTe OMMOJIEKYJIAPHOH peakIlMH: 
ROOH ++ H2SOs > RO* + [SOsH]' -+ H20 
(ROOH + SO, > RO’ + [SOsHJ’. 
O6pa3oBaHne cepHOH KHCJIOTbI KaK KOHeYHOTO MpokykTa OKHCeHHA MO- 
Ker ObITh OOYCOBMeHO PeakUNeH MUCNPONOPUMOHHPOBaHUA paluKaJoB: 
[SOsH]' -+ RO’ + ROH + SO} . 


B orcytcrBue aklenToposp CBOOOAHBIX pafMKaJIOB peakKUMA TlaqkO Ufer 
B CTOPOHY OOpa30BaHHA CepHOM KUCJOTbI HM KapOuHOWA. 
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TaOauna 2 


CocTaB MpO@yKTOB B3aMMOgelicTBuA rHApoMepeKHcH U3onponu6eH30Ia (ROOH) 
c SO. B MOjembHEIX ycnoBunx. Puqponepekucb B pacTBope OviepuHa Hu 0,2 N 
BOJHbI pactBop SO, BBOAMAMCb MocTemeHHO B TeyeHHe 5 uacoB. Temnlepatypa 


4{—2° 
BpeyenHo B peak, Hatimeno, % oT 
None MMOW TeOpHuu rorese 
OMbITOB mide a ek (Mee % 
ROOH SOz RSO,H H.SO, 
4 O.-l@HTeH 66,0 66,0 Done 68,5 HAN) 
2* o-IleHTeH 66,0 202,0 31,6 68,4 0 
3 0,-IleHTeH 61,0 61,0 rae) il 65,7 Bea 
4 O-MeTHJICTHpO 66,0 66,0 20,6 Midhae: (ee 
5 a-METHJICTHPOW 66,0 66,0 19,8 (20? 8,0 


* B onsite Ne 2 SO: BBegeHo cpa3y B Hatale mpomecca B 3-KpaTHOM KO- 
muyectBe. Ilo oKOHYaHHH peakuwH OOHapyxeHO 136 MMoJI. HempopearHpoBaB- 
wero SOy. 


UHUYNMUpPOBaAaHHe NOMHMEPH3SANHH NOX BAUAHHEM 
rugqpomepekucun xu SOz. I[lepppie nonpirKH ucnomb30BaHHA peak- 


oY, % 


80 iS ek) 
oJ 
OG 
5” 8 
S S 40 
9 
8 4g = 
aS) g 2 
N cS 
oS 20 
20 
x—x 7 1 
0 f 
td 82. EY 6 vac. ‘ £0) WT INCE D TS Vas 
Puc. 4 Puc. 2 


Puc. 1. Bauauue cmoco6a BBexeHNA KOMMOHeEHTOB OKHCJINTCJIbHO-BOCCTaHOBUTeJIbHOM CHCTeMBI 

Ha Mpollecc MOMMMepH3aluu CTupowla B SMymbcuN pu TemMepatype 0°, pH 4. Tugpomepexuce 

0,6% K Becy CTHpOsla, SKBHBaeHTHOe KomMyecTBy 0,1 N pacTBsopa SOs. / — rugponepexkucs 

H SO, BBeJeHEI OLHOBPCMCHHO B Hauyasie nporecca; 2 — rugqpomepeKucb u SO: BBOAATCA MocTe- 

meHHO B TeyeHHe 4 4ac.; 3 — ruqpomepekucb BBeseHa B Haale Mpowecca, SO, BBoguTcsa NoctTe- 
MeHHO B TeyeHHe 4 yac, 


Puc. 2. Bauanue KOHUeHTpaluit ruqponepekucn u30nponum6ex301a (ROOH) u SO, Ha mporecc 

TIOJIMMePH3alHMu CTHPOa B BOAHOM 2MybceuH, Np O° u pH 4. Tuzponepekucb BBeseHa B Hayaue 

mpolecca, 9KBUBaJIeCHTHOe KOMMYeCTBO pacTBopa SO, BBoguTca B TeueHHe 4 4yac. Cozep- 

2kaHHe (ROOH) B % kK Becy cTHpoma H KOHWeHTpaluaA pactBopa SO, cooTBercTBeHHO: 1—0,6%, 

0,1 N; 2—0,3%, 0,05 N; 3—0,1%, 0,02 N; 4—0,05%, 0,01 N; 5—0,025%, 0,005 N; 
6—0,010% , 0,002 N 


HM B3aMMOLencTBHA ruqponepekucu c SOz AA HHMUMMpPOBaHHA MOWMMepHsa: 
UHH MOHOMEPOB B BOJHBIX 2MYJIbCHAX H B TOMOFeHHOM cpese He asl MOO2%KM- 
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PEJIDHBIX P€3YJIbTATOB, YTO, MO-BHAMMOMY, HaXOJMTCA B CBA3H C OUeHb GOub- 
MMOH CKOPOCTbIO B3aHMOJEHCTBUA KOMMOHEHTOB CHCTeMbI. ITO MPHBOYHT K BBICO- 
KOH KOHICHTPpalMH AKTHBHBIX HWeHTPOB B Haale Mpollecca, K KOPOTKHM peak- 
MHOHHBIM WemamM WH OOpbIBy momMMepusalun. 

Ilozo6Horo poga PakThI ObWIM XOPOLIO U3BeECTHHI Aa MHOrUXx Wpyrux cuctem, 
Wit KOTOPbIX OKa3aHO Ha/IMUHe MPOMEXYTOUHBIX palMKaJIbHbIX cTaluit. 
Take cucTeMbl, Kak ObWIO MOKa3aHo Ha pase IIPHMEPOB, MO2KHO HCMO/Ib30BaTb 
Wid HHWUHMPOBAaHHA NOJIMMepH3alNu JIM peryJMpyA pasiMuHEIMH MyTAMH 
cKOPOCTb B3aHMOfeHCTBUA KOMIMOHECHTOB 
cMcTembIl. B uacTHOcTH, B CHCcTeMax 43 5 
rHAPONepekucel MH 3aKHCHBIX Cole 2x«Kee- /o 
3a 9TO JOCTUraeTcA MYTeM MpHMeHeHHA Ma- 
fOpacTBOPHMbIX KOMIWICKCOB WIM Coveli 
melesa (MMpodociaTHble KOMIVICKCEI, CH- 
MMKaTbl, CyJIb*uALI wKese3a u T. 2B.) (°,°). 

B nactosineli pa6ore moKa3aHo, 4TO 
SMcTeMa M3 rufponepekucu Hu SOz moxer 
SbITh HCMO/Ib3OBaHAa JIA MpOBeLeHUA NowH- 
MepH3allHu CTHpOIa B IMybCuH pu 0° 


Ss 


Geixod nonumepa ———=— 
& 
S 


MpH yCJIOBMH MocTeneHHoro O3HpoBaHHA 20 

KOMIIOHECHTOB. 

_ Ha puc. | mpupeyenbt MaHHple, Xxapak-- 0 

repH3YrlOUlHe BEIXO MOJIMMepa pH NoMMMe- 24 6 8 0 12° 4 ae. 


OM3allMH CTHPOIa B IMYJIbCHH B MpHCyTCT- 

suu 0,6% rufpomepekucu usomponuGeH- ping seat ia 

30la (K Becy cTupona) HM 9KBUBaIeHTHOFO Tinea Ne Spee ne 
KomMuectBa 0,1 N pacrBopaSOs B 3aBHCH- pH 4nocae nomnoro MspacxooBanna 
MOCTH OT TIOPAKa BBeJCHHA KOMNMOHCH- rugponepeKkucu un SO, (ruyponepekucs 
ros. M3 9THx WaHHbIX cJeyeT, TO MpH Oe % Pee : a oe en 
BBeHeHIN THAponepeKucn H SOs epasy (s SrEnAzeNTHCE wontieeT, 0.24 pat 
Hauasle PeakIHH) Mpollecc MoMMMepHsalMM 7 — remnepartypa 0°, 2 —remnepatypa 
He mporekaer (kpuBan /); c HanOo/puleh MoqHaAta_ no 30° 
CKOPOCTbIO Mpollecc MpoTeKaeT pH mocTe- 

MeHHOM JOSHpOBaHHH OOOHX KOMMOHEHTOB 

OKUCJINTeJIbHO-BOCCTAHOBHTeEJIbHOH CHCTeMbI. B STOM Culydae BEIXO NOHMMepa pH 
Temilepatype 0° 3a 4 uaca ocruraer 87% (kpuBax 2). IIpu mpopeyenuu mpomecca 
B YCOBHAX BBeJeHUA Bceli rHAponepeKHcH B Havasle peakiM¥ UM MocTeneHHoro 
Rosupopanua SOz* momMMepH3allua MpoTeKaeT CO 3HAaYHTEJIbHO MeHBINeH CKO- 
pOCcTbIO — BbIXOJ| NoMMepa 3a TO xe Bpema coctaBnl 14% (kpuBas 3). V3 qan- 
HbIX puc. 2, re NpHBeseHbI! KMHeETHYeCKHe KPHBbIe MOAMMepH3alHu CTUpOoua 
B MPHCYTCTBHH pa3/IHUHBIX KOMMYeCTB rMg~ponepexucn (0,01 —0,6% xk Becy 
CTHpOsa) H SKBUBAJICHTHBIX KOMUecTB 0,05 — 0,1N pacrBopa SOz B ycloBHaAx 
BBCeHHA THporepeKucu B Havase peakI[MH HM MOcTeMeHHOrO AOSHpOBaHUA SOp, 
cleyeT, UTO KHHETHKA MOJIMMepH3allHH CHJIbHO 3aBHCHT OT KOHUeHTpannn 
KOMIIOHEHTOB CHCTeMBI. 

B cayyae J u 2 (puc. 2), T. e€. Kora KOHUeHTpalNA THAponepeKHcH B 
eTupole paBHa 0,3% mu Bplle, mpouecc mpu 0° mpakTMyecKH OcTaHaBJIMBaeTCA 
MPH CpaBHHTeIbHO HU3KOH riyOuHe NoMMepHsallun. OTOMY MOMCHTy COOTBeT- 
CTBYeT MOJIHOe U3pacxoOJoBaHHe THporepeKucH SOz. OqHako HHTepecHo OT- 
MeTHTb, UTO IIpH MOBbILeHHU TemMepaTypb! Ao 30° B 9THX CTyYaAX CHOBa BO300- 
HOBJIAeTCA Mpollecc nowuMepH3aunn (puc. 3). IpuBeqenuple (pakTbI YKa3bIBalor, 
dTO B OMpeeeHHbIX YCOBHAX TPH peakuuu ruApomepekucu c SOz oOpasyerca 
KaKOe-TO HOBOe MIPOMexKYTOUHOe COeAMHEHHe, KOTOPOe CMOCOOHO HHHIMMpOBaTb 


MOJIMMe pH3allnIo pH GOowlee BbICOKMX TeMIepaTypax. 


* B oTHx ycOBMAX B3aMMoOselicTBHe KOMIIOHEHTOB, OCOOeCHHO B Haya bHbIe MPOM@KYTKH 
BpeMeHN, IpoTeKaeT B yCOBHAX M3ObITKa THApoMepeKHCcH. 
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QKCNeEPUMeCHTAALBHAA UAaAcCTh 


IIpomecc nommMepusaltun HM u3yyeHHe peaKUMH B3aMMOJeHcTBHA FHP 
mepekucw c SOz B MOJ@JIbHbIX YCIOBMAX MPOBOAMIHCb B KUCION cpewe mp: 
HauaJibHom 3HaueHun pH 4, tTemneparype O° u cooTHOWeHHH a3 yr 
Boloposuad :BoqHaa 1:1 (no Becy). B KayecTBe 9MyJIbraTOopa NpHYMeHAJIC 
muoyTuHadralun cybpoKucsbi HaTpuit (4% K Becy yrleBOMOpomHOK chasbl) 
Twgponepekncb BBOsuacb B KOMYecTBe 0,01—0,6% (k Becy yrueBoOOpooB 
SOz mpuMeHsiocb B BUe BOAHOTO pactBopa (0,01 — 0,2 N) B 9KBuBaJIEHTHBI 
lO OTHCIWUeHHIO K THAponepekucu KoOIMYeCTBaXx. Sarpy3Ka KOMIIOHeHTOB IIPOB 
Wuslacb B aTMocdepe asora. 

Tugponepekucb v30nponvsGeH301a ONpedeAacb HOMOMeTpHyecKH MOCHA 
onpenenenua SOz. IIpu usyyenuu B3auMojelicrBHA ruyponepeknen c SOz mp 
HU3KUX TemiepaTypax JIA onpeleseHHA HempopearupoBaBulero SOz K peakll 
OHHOM CMeCH MpHOaBIAJICH OXxJlaxKJeHHBIM WO TeMMepaTypbl peakUHH H3ObITO 
BOJHOME€TAHOJIbHOFO pacTBOpa HOMa, KOTOPbIM 3aTeM OTTHTPOBbIBaJICA THMOCYI 
(puTOM. 

Cyb®OKUCOTHI MW CepHaxH KMCIOTa ONpeseANIMCh B BHAe OapveBblx coe 
(7,8). B cBa3H C JerKOH OMBIJIA€MOCTHIO aJIKWJICYJIb(POKUCJIOT JO CepHOM KHCJIOTB 
axe MpH HeOOJbIIOM H3O6bITKE WleOUM, OCa%KeHHe UX U3 PeaKIHOHHOH CMeCc 
MNpOBOLMOCh HeHTpasu3allNel BOLHbIM pacTBopom Ba(OH)s (no dbenoudrasenny 


HayuHo-HcculeqoBaTeIbCKHH HHCTHTYT Tloctynuuao, 
CHHTeTHYeCKorO kayyuyKa 6 I 1959 
uM. C. B. Jle6ezena 
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Horuaye Akanemun nayx CCCP 
1959. Tom 125, Ne 5 


PEOrPA®HA 


E. E. CbIPOEUKOBCKHH 


OfbIT BHOFEOrPA®KHYUECKOrFO PAHOHMPOBAHMSA CYL 
AHTAPKTHKH 


(HA TIPHMEPE WEHTPAJIBHOrO CEKTOPA BOCTOUHOH AHTAPKTHJbI) 
(ITpedcmaeaeno axademuxom A. A. I pueopoesoim 22 XII 1958) 


Marepuasibi Aisi HACTOAIMEH CTaTbH OblIH coOpanbl B AnTapKTHJe B AHBape — 
impese 1957 r. B TreueHue sToro BpeMeHH B OMoreorpatpH4ecKOM OTHOLICHHH 
BIO OOcIeOBaHO MOOepexKbe MH HEKOTOPHIe BHYTPeHHHe palOHbl KOHTHHEHTA 
3 mpefeax Semin Koposesp Mapu, 3emiu Kaiizepa Bunprenema II u 3anaquol 
tacTtu Oepera Hoxca. 

B cBoeH paOore Mbl HCXOqHIM M3 Toro, 4TO Guoreorpacnyeckoe u3y4eHHeE 
‘eX HWJIM HHbIX yYYaCTKOB 3CMHOH MOBEPXHOCTH JOJMKHO ObITb OCHOBaHO Ha Teo- 
‘padun OnomeHo30s. Mubmu cioBpaMu, B OCHOBY PpaHOHHPOBaHHA JOJLKHO ObITb 
IOJIOAREHO CXOACTBO H Pa3JIH4YHe OMOWeHO3OB, HU B MepBYy!IO OYepelb OCHOBHbIX 
IPOWeccoB, IPOMCXOAAMLHX B HHX (OCHOBHBIX CBA3eH) H ONpeeAOULNX TyaBHoe 
allpaBJleHHe TeYeHHA ONOMOTHYeECKOFO KPYFOBOPOTA BeLeCTB Ha ONpejesIeHHOM 
TuacTKe CyIM WIM BO]. B cBa3H Cc STHM NepBoovepeHOH 3ajauel JOJNKHO ObITb 
sbIABJICHHE OCHOBHbIX YePpT CTPYKTYPbI MW CnewudpUukKu OMOMOTHYeCKHX KOMIMVJIeK- 
oB. Ilocmemyroulee BbIABJICHHe TeEHJCHUMH H3MeHeEHHH ITOH CTPYKTYPbI 103BO- 
IMT YCTaHOBHTb XapakTep Mepexojla K JpyruM OnoJIorHyecKHM KOMIMUJIeKCaM, 
< [pyro OuvoreorpaduyeckoH CyMlHOCTH, NpecTaBJIAIOWleH COOO!I0 HeUTO CaMoO- 
TOATEIbHOe H 3AKOHOMePHO CMeHsIOMlee NpeAbIyuHH KoMmeKc. Bes BbIABJIe- 
{Ha 3TOrO Mepexoja (ycTaHOBJIeHve XapakTepa OuvoreorpactpHueckol TpaHHI{bl) 
1€BO3MOXKHO MOHATb CYI{[HOCTb MW IpOCTpaHCTBeHHY!IO OFPpaHHYeHHOCTh OTJeJIb- 
{bIX OHOKOMIJICKCOB *. 

B 9TOM OTHOWICHHH OCOGeHHO YJOOHBI WIA UCCeOBaTeIA yUaCTKH CyLIH, 
Kalle B HaHOoulee CYPOBBIX MPHMOJAPHbIX OOACTAX 3CMHOPO Wapa, HMerIOULHe 
@€JIHeHHbIe OMONOrMYeCKHe KOMIMI€KCbI, WH B YacTHOCTH — aHTapKTHyeC- 
<HH KOHTHHEHT. 

- Bwosioruyeckne Komiiekcbl cyumM AHTapKTHKH XapakTepHsyloTCA TpeMA 
‘I€LYIOULMMH YviaBHbIMH OCOOeHHOCTAMH. 

— Kpalinas o6eqHeHHOCTb OHMOKOMIVJIeKCOB — MlepBani XapakTepHasd YepTta 
SuoueHos0n AntapKTugbl. BemeycrBue ocoboli Je MOBATOCTH MaTepuka H CypoBoro 
repMHYeCKOFO pexKUMa BO3AyXa HW CyOcTpaTa B AHTapkTHfe WpakTwyecKH He 
MOryT OGHTATh Ha3eMHbIe MOMKHOTEPMHbIe XUBOTHHIe (CyXOMyTHbIe Oecmo3Bo- 
{OUHBIC, aMpPHOHH, PeNTHIHH), a TAKE MW OTHOCHTEIbHO MaJONOABHXKHBIC TeMJO- 
<POBHbIe Cy XONYTHbIe XUBOTHHIC, He CBASAHHbIC C MOPeCM (Ha3€MHbIe MJI@KOMHTAal0- 
une). OcHoBy Ha3eMHOl (bayHbl COCTABJAIOT TOJIbKO MITHILBI, CMOCOOHbIe K MH- 

‘Pall B BO3YWIHOM WIM BOMHOK cpeze. KouuuecTBO BHJOB ITHIL 3}eCb HHYTOXK- 
4o (14—15, u3 KoTopbIxX rHe3quTCA TOJIbKO mae : 

Cypospiit TepMuyecKHit pexKUM B COUeTAHHHM C HUSKOM BJlaxKHOCTbIO BOSAyxa 
IPH BEICOKOM CKOPOCTH H YaCTOTe MOBTOPAeMOCTH BETPOB, HaJIM4He MaJIOMOLHO- 


NAO 


* TloHHMaHHe B TaKOM IWiaHe CYyM{HOCTH M HeKOTOPbIX 3afay Onoreorpatuyeckol HayKu 
KaK uaCTHOl reorpacpHuecKkol AUCIMMIMHbI, 10 HaulIeMy MHEHHIO, B o6ujeli (bopMe cooTBeTCTBYeT 
33raagam A. A. Ipuropbesa ((!) u Ap.) 06 oOmlHX 3aKOHOMepHOCTAX (pu3uko-reorpatpuyeckort 
pel. 
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TO M HeMOCTOAHHOFO CHeXKHOFO MOKpOBa CO3AalOT HeOMAPOMpPHATHBIe YCOBU 
WIA pa3sBHuTHA cyxomyTHOH pactuTenbHocTH B AxntapKTuge. IIpaxruyeck 
3€Cb OOHTAIOT TOJIbKO CNOPOBble PpacTeHHA: BOAOPOCH, JIMWAaMHAKUH, MXH 
MUKpockonMyeckhe rpH6pl. B cBa3v c OTCYTCTBHEM Ha CyLlle BbICIHX PacTeHH 
yTHIM3allua COmHeUHOH SHepruH B AHTapKTHYeCKOH NpHMoMApHOH OOsmacT 
IIDOHCXOAUT B OCHOBHOM B Mope, 3a CueT (POTOCHHTesa (PUTOMMAHKTOHA. 

Bropaad xapaktTepHad OCOGeHHOCTh OGeHCHHBIX OMOJOrHYeCKHX KOMIK; 
cop AHTApKTHJbl, CYIMLeCTBY!OULMX B CyryOo 9KCTPeMHBIX YCJOBHAX,— Mpoctora 
WH YeTKOCTb OnOMeHOTHYeCKHX CBA3eH. HanpuMep, cocTaB NHUIM aHTapKTHyec} 
KUX %KMBOTHBIX Kpaline ofHOOOpaseH. AHasu3 COAep*KHMOTO NHULEBAPUTEJIbHbI 
TPaKTOB JOObITHIX HaMu 170 9K3EMNIAPOB NTH WOKa3aJ, YUTO HX MOPCKaH MMINE 
no Kpalineit Mepe Ha 90% cocTouT M3 MWIaHKTHYeCKHX padkKoB H3 posa Euphau 
sia. Peqko B KeyAKax MTHIL BCTpevaloTCA OCTATKH PbIO, FOJIOBOHOFHX MOJIJIIOC 
KOB H He€KOTOPHIX pakooOpasHbix. IOxKHONOMAPHbIe MOMOPHHKH, OOMTAIOWIM 
B oasuce Banrepa,— mpakTuyecku MoHodaru. Cpe ocTaTKoB MINH, coOpaH 
HBIX Y PHe3 9THX NTH, MbI HaXOMHJIM YaCTH TYLUIeK UM CKeJeTOB COTeH CHEK 
HbIX OypeBeCTHHKOB HU TOJIbKO CJ MHHIbI OCTATKOB TOJIOBOHOrHX MOJIJIIOCKOB, 
OTOT Ke BU, NOMOPHHKa Jake B ycOBHAX APKTHKM HMeeT TpOoduyeckHe CBA3 
C JeCATKaMH BUJOB OpraHH3MoB. . 

Mutepecua cBoeo6pa3Had IeMb MpOcTbIX 3aBHCHMOCTeH MexK]Ly OpraHH3MaMu. 
Bejlyuladt K OCBOCHHIO PIYOHHHbIX yYaCTKOB MaTepHka MO3BOHOUHBIMH 2XHBOTHBI 
MH. CxXeMa TaKOBa: CHeKHbIe OypeBeCTHHKH, OObIBaIOUMe KOPM Hemocpeycr 
BeHHO B MOpe, CeJIATCA HemOjlaeky OT Hero — B paMyce KOpMoOBOrO MoJeT 
NITHUBI; JOMKHOMOAPHBIE MOMOPHUMKH, MMTaIOulMecA CHeXKHbIMH OypeBeCTHHKal 
MH, MOryT Ce€JIMTbCA JasIblile OT MOPA, B pagqMyce KOpMoBOroO MoeTa OT CBOer 
rHe3ja JO OM KalWIUX OXOTHHYbUX MeCT —- PHe3OBMH CHeEXKHbIX Oy peBeCTHHKOB 

/Ku3Hb B AHTApKTHJe cocpesoToueHa B OCHOBHOM Ha NepudepHu MaTepuKa 
WM TpeTbA, H HaWvOomee XapakTepHas, YepTa NpHOpexHEIX OnolweHo30B AHTAapK 
THbl — 3aBHCHMOCTb OpraHH3MOB CYLIM OT %KH3HeeATebHOCTH MOps. OT 
3AKOHOMEPHOCTh, CBOHCTBEHHAad MPHNOJAPHbIM CTpaHaM BOOOUIe, HEOHOKpa™ 
HO Oblla OTMe¥eHa PAQOM aBTOpoB (”, %). 

V3 uucsia MO3BOHOUHBIX XKUBOTHBIX — OONTaTeeH NoOepexKUH C NOJIHbIM Mpa 
BOM MO?%KHO Ha3BaTb MOPCKHMH BCeX aHTapKTHYeCKHX TIOeHeH HM MMIepaTop 
CKHX INMHIPBHHOB. OHH MpakTHYeCKH HMKOra He BbIXOAAT Ha CYLWY UM JIM 
B HeKOTOPble NepHObI HKU3HU OOUTAIOT Ha MOPCKHX JIbaxX. OcTaJbHble NTH 
rHesAUMeCH Ha CKaaxX, BCellesO CBA3aHbI C MOpeM Tpoduyecku. B mope, 60+ 
raTOM OpraHHyeCKHMH BeLLeECTBAaMH, JIe%KaT BCe MepBbl€ 3BEHbA IIHMULEBbIX Werner 
BbICLUMX 2KHMBOTHBIX AHTapKTHbl. CxeMa TaKOBa: COJIHeYHad 9HeEprud — 
(PHTONaHKTOH — 300MaHKTOH (MHUla BBICLIMX %KHBOTHBIX). bBospbuinn-+ 
CTBO ITH, (NHHTBHHBI, OypeBeCTHHKH, KauypKH) oObIBaloT MHULy HenO-4 
CpeJCTBeHHO B Mope. ToOJIbKO MOMOPHHKH — eAHHCTBeHHbIC XHULHHKH Ha CYL 
B AntapkTuge — HepelKo Hallaaior Ha B3POCJIBIX NTH, MOeMaloT UX MTeHILOR 
Hw salina. 

PacTHTeJIbHOCTb Ha CKaslaX, HaCe@JI@HHbIX MTHWaMU, TakKe B 3Ha¥HTebHON 
Mepe 3aBucutT or Mops. Ilo caMbIM CKPOMHbIM ToycueTaM, TOJIbKO MMHTEHH 
Ajeau BbIHocaT Ha 1 KM? noBepxHocTH CKasI Ha oO. Xacyd/1 B BUe MHI exKe- 
AHeBHO 9000—10000 kr MopcKHxX opraHH3MOB. SHaYHTebHaA YaCTb BeLLeCTB, 
M3 KOTOPbIX COCTOAT STH OpraHH3Mbl, BbIOpacbIBaeTCA MMHTBHHAaMH HapyxX 
B Bue MoMeTa HM OOoralllaeT a3OTHCTHIMH COeJMHEHHAMM MOBEPXHOCTb CKad, Py 
OOWJIbHO pa3BUBaeTCA KOMpoHbHaA pacTuTebHOCTh (Bosopocab Prasiola 
crispa HM HeKoTopble Apyrue). CBoeoOpa3Ho B CBA3H C 3THM UeT u OpMUpoBaHH 
Kak Obl HTOrOBoro 3BeHa OMOWMKa — MOUBeHHOTO MOKpOBa, KOTOPHIM pa3sBH- 
BaeTCH 3]eCb B 3a4UaTOUHOM Bue. 

B cpere MpHBeJeHHbIX MPHMepOB OCOOEHHO YeTKO BUNA POJIb MACCOBBIX BH- 
OB B OMoreorpaduyeckoM Mpolecce. ToObKO OHH (hOTOHORBOM BH, — NHHTBHH 
Anemm (cpegu 20 Thc. SK3eMMIAPOB TepHaTHIX Ha 0. Xacys MX OKOJO 
18 hic.) — onpeyenser OCHOBHOH XapakTep cBa3eli H «MOpcKOH THI» GOxoreo- 
rpaduyeckol crpyKTypbl sTOrO yuacTKa CYyLIM. 
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Htak, Xapaktep oTembHbix yuactKon cyumm AHTapKTHKH H CBOLCTBeHHEIX HM 
OMOMeHOSOB OMNpeseneTCA B3AaHMOCBA3AMH OpraHH3MOB C MOpeM H 3aBHCHMocTS- 
(MH XXHBOTHBIX H pacTeHHH OT OOULMX KIMMATHYeCKHX HW JIOKAaJbHBIX reorpadu- 
; MeCKHX oco6eHHocTeH CBOOOAHBIX OT wba TeppuTopu. Munn copa, 

€ OXHOH CTOPOHBI, Mbl HM€eM J[eJIO B OCHOBHOM ¢ TpocbHyecKUMN CBa3AMH opra- 
HU3Ma, a C [pyro — rulaBHbIM O6pasom c TAaKUMH (pakTOpaMN, Kak Temilepaty- 
) Pa, BeTep, BaKHOCTh, COJIHEYHAA palualua, perbed u 7. 11. 
|B mpeyenax weurpanbuoro cextopa Bocrounolt AHTAapKTHAbI OblwIM BBIeNe- 
) HEI CuleqyioujMe Ovoreorpaduyeckue palionst (No HampaBneHuio oT WeHTpa MaTe- 
| puka K Nepudepun), HasBaHHbIe HAM «apeHaMM 2KU3HHy. : 


WEJIb®OBBIH 
AE HAK 
UIEKJITOHA 


word anna} 


o-flghsun O) x WS 
D: 


tan, 
a. 4 
S84 ask 
cy oy (Abi 
wot sf Sacnexénupik 
: 
2 gh wy 3HC 
o¢ S 


4, 
"P, 
"ny 
Ti as gaan’ 
"Hr ornvpeyy ay 


oN 
2.AmyHOcenao 
é.Cmpamuonao 1311 
SEMAA KOPOAEBB] MOPH 2 Gayady 


SSS | 


Puc. 1. Pacnonoxkenve pa3mMuHbIxX apeH }>KH3HH B palione uccneqoBaHul aBTopa. 

1 — nope, 2— maTepnKoBble bbl, 3 — werboBble JeqHuKH, 4— A3bIKH MaTepu- 

KOBBIX JIbJOB, 5 — oa3vcbl—cBOGOHbI€e OT JbAa HM cHera yuyacTKH cyl, 
6 — ocTpoBa, He MOKPbITHIe CHVJIOWHbIM NOKPOBOM Jibya H cHera 


| I. ApeHa aeRHHUKOBOrTO muta AHTAPKTHAH. Jen, 

—OTIEJIbHbIe FTOPbl MH HyHaTaKH B ruiyOnHe Matepuka. IloctosHHad %XU3Hb TOMbKO 

Ha CBOOOJHBIX OT JIbJa yuacTKax. OOeqHeHHaA PaCTHTeJIbHOCTh MpelcTaBwena, 

-TlaBHbIM O6pa30M, MPpHMUTHBHBIMH (OpMaMN. JIMWAaHHUKOB (TOJIbKO Ha CKavlax), 

@ XKHBOTHbIe — OU€Hb PeNKMMH 3aJIeTHBIMH MTHWAMH (OXHONOJIAPHBIE MOMOp- 
HuKH). IIpampie CBA3H C MOPeM OTCYTCTBYWT. 

Crojla OTHOCATCH JICMHHKOBbIN WHT, roppl AMyHAceHa, Canyay, cKavibt Iloc- 
cemeH, xp. JKonc-Pux u Ap. Ota apeHa TeppHTOpHaIbHO pe3skoO Mpeobayaer 
Haj, OCTAJIbHbIMH, 3aHHMAaIOULMMH HeOOJIbIUMe MWIOWAayH, HO PpaBHO3HayHa HM 
B OnMoreorpapuyecKOM OTHOLeHHH. 

li, A pela, Hatala 0cB.060x% Re HUSA, CY UM Me-O ty Iba a 
(apeHa MOJOAHX XONORHHX NYCTHHS). Tepputopuu storo 
THMa, MpeMcTaBJAIOULMe COOOH KaMeCHHCTbIC XOJIOMHbIE NYCTHIHH, OObIKHOBeEHHO 
OTJeJeHbI OT MOPA MATePHKOBBIMH JIbaMH. PacTHTeIbHOCTh 3fecb OOeMHEHA, HO 
mpeyctapslena TpeMA cHcTeMaTHYeCKHMH TpynmamMuM (BOAOPOCIH, JIMWAHUKH, 
xu). IIpeo6agator HanOoulee BbIHOCIMBbIe AHSHEHHbIe COPMbI OT/eJbHbIX 
rpymn pacrenuli. Hanpumep, cpeqn sMmaHHUKOB 3fecb OONTAIOT NOYTH HCKJIIO- 
UHTeIbHO HakumHBle cbopMpl. Mxop Maio BooOue. TlospsstoTca mepBble Mocto- 
AHHbIe, HO PeAKHe OOHTATEIM H3 UNCIa MOSBOHOUHBIX KUBOTHBIX (THE3AALIMeca 
TOMOPHUKU M CHexKHbIe OypeBecTHUKH). IloaBaAloTcA NepBble MpsAMbIe CBAs 
¢ MOpeM y 2KUBOTHBIX. TeppuTopun Tuna «<SacnexeHHorO Oasuca». 

Il]. ApehHa npuOpexKHHX AHTAPKTHYeCCKHX Oa3uH- 
cop (apeHa xOAORHHX NYCTHHS). OOpuHO TeppuTopHanbHo 
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MMe€eT CBA3b C MOPeM WI ero 3aJIMBaMH. PacTHTebHOCTh 3HaYHTebHO Ooraye 
10 CpaBHeHHIO C Mpesbiqymel apenok. Hapsayy c mMmalinukaMH CTaHOBATCA 
OOBIMHBIMH BOZOpociM M MxH. MuorooOpa3sHee HaOop 2H3HEHHEIX @OpM OT- 
JI@JIbHBIX rpyuM pacresu. Hanpumep, cpequ AMuawHHKOB OfMHaKOBO OObIKHO- 


BeHHbI HAKHIIHbIC, JIMCTOBAaTbIe H KYCTHCTHIC (pOpMBI. Ha mo6epexbe MOABJIAIOTCA 


HEKOTOPbIe aHTapKTMYeCKHe TIOMeHH (TIKMeHb YaTeta, TIoeHb KpaOoey). M3 


THY, THeE3AATCA HEMHOTOUNCJICHHbIC MOMOPHHUKH, CHE?*KHBIC Oy peBeCTHHKH, BHJIb- | 


COHOBbI KayypkKu. B nocaerHe3sqoBoe BpeMA NMOABJIAIOTCA NMHTBHHbI Aen u 
OUeHb peAKO HMMepaTopcKuve MMHTBUHEI. KpenuyT CBA3M XXHBOTHBIX CYUIM C MO- 
pem. DopmupytoTca NMepBble CBA3H pacTHTebHOCTH c Mopem. Ha cyOcrpate, 
O6oralleHHOM IIpOyKTaMH BBbI,eIeHHA UMHrBMHOB AjesM, CKalJIMBalouluXxca 
B OTJI@JIbHBIX y4acTKaX NoOepexbA, PasBUBaIOTCA KOMPOMHIbHbIe BOLOPOCA 
u3 TlopayKa Protococcales. Tepputopuu Tuna oa3uca Banrepa. 

IV. ApeHa mpuHOpexXHBX OCTPOBOB UH AbBAOB. PesKoe 
peo6laanue (B OCHOBHOM TO 6HOMacce) 2%XH3HH XXHBOTHBIX HM pacTeHHH CyWIM 
3a cueT Mops. Bowee uM MeHee NOJIHbIN HAaOOP BHAOB MOSBOHOUHBIX 2KHBOTHBIX, 
CBOHCTBCHHBIM KOHTHHeHTY. DvesanjMeca NTH: NHHrBHH AjleIM, HMlepaTop- 


.CKHH MHHTBHH, CH@KHbIN OypeBeCTHHK, CepeOpucTo-cepbih OypeBeCTHHK, Kalic- | 


KH rosyOoK, aNTapKTHYeCKHH OypeBecTHHK, BHJIbCOHOBAa Kauypka, !OXKXHONOJAp- 


Hb NOMOpHHK. TiosieHH: Yoafena, Kpa6oex, MopcKoH wJleonapy, TIOJICHb | 


‘Pocca. Buomacca BbICLIMX 2%KMBOTHBIX CYUIM, NpeAcTaBJeHHaA 3fleCb MITHWaMy, 
Ha e€(MHULy MIomaqu m0 MeHbueH Mepe B 10 000 pas Oouble, 4eM B TIpesbIy- 


eH apeue. [Ipaxruyecku To xe B OTHOMIe€HHH pacTHTesbHOcTH. Cpequ pacte- | 
HHH NO OMOMacce 3HaYHTeJIbHOe MeCTO 3aHHMAaIOT KOMpPOWHJIbHBIe BOOPOCIE | 
‘Prasiola crispa, OrcyTCTBYyIOUIHe B IIpeAbIyUINX apeHax. OOpasytoTca NpHMUTHB- | 


Hble NMO"BbI. TeppHTopuu Tuna O. Xacy9J1 H MOpcKOH puna. 
V.ApeHa cyOaHTapKTHYeCKHX OCTPOBOB. SHauUTeb- 


‘Hoe oOorameHHe OnoKommuiekca. IlonBaeHue BbICIIMX pacTeHHH HW CBASA@HHBIX | 
.C HMMM paCTHTeJIbHOAJHbIX  KMBOTHBIX. Hayao npeoOmalqakuA MpsxMbIx | 


Tpo*wyeckHX CBA3eH Ha Cyille 3a CueT (POTOCHHTe3a BHICIIMX pacTeHHit. 


MucrutytT reorpapuu Iloctynuao 
Axaylemuu Hayk CCCP 12 XII 1958 


HWMTHPOBAHHAA JIMNTEPATYPA 


1A.A.T purop bes, CyOapxtuka, M.—JI., 1956. 2? R. Falla, Birds of Antarctic. | 


-The Antarctic today, 1952.” 3 R. Murphy, Oceanic birds of South America, 1936. 
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Joruayn Ananemun nayx CCCP 
1959. Tom 125, Ne 5 


[EOJIOVH ff 


\M. B. KYJIMKOB 


CTPATHTPA®HYECKAS CXEMA MEPMCKHX OTJIOQKEHMM 
3ABAMK AJIbSI 


(ITpedcmaénexo axademukom H.QM. Cmpaxosum 29 XII 1958) 


Mopckre nepMckKue OTOKeHUA B 3aGOalikambe H3BECTHBI B BUTE HeOObIINX 
H30JIMPOBaHHbIX BbIXOJOB. OHH JOCTOBEpHO yCTaHOBJIeHbI B SanayHom u Bocrou- 
HOM S3aOalikayibe, OHaKO JO mocmefqHero BpeMeHH UX CTpaTUrpaduyeckoe mos0- 
) 2KeHHE OCTaBaJlOCb HeACHBIM. B 1928 r. nepMcKue OTs102%KeHUA ObIIM OAHOBpeMeH- 
) HO ycTaHoBuienb! H. C. Jloncxun (') B SanaqHom SaGatikanpe, a C. A. Myspute- 
| BbiM (*) u IO. M. Iletumanom (?) B Bocrounom 3aGaiikanpe. C. A. My3putes or- 
HeC 9TH OTJIOXKEHHA K MepMcKoOH cucTeme, a H. C. Jloncxon u IO. M. Wein- 
| MaH — K HwKHemy KapOony. Ilosquee IO. M. Ieuman (8) reppurenupie ocal- 
kM Unpouckoro nova oTHec K HHKHe Nepmu. I. H. Openepuxc (°, 7), ompese- 
/siapuuk dayHy Bocroywnoro SaGaiikaiba, OTHEC e€e€ K apTHHCKOMy sApycy. 
B 1933 r. O. M. Kuuuruua (*) BpicKa3aia mpeqnomomwenue 0 MpuHalexkHOcTH 
yacTH BepXHeMasieo3ocKoro ocafouHoro KomMuieKkca B BemextTylickom palioue 
(Boctounoe SaGalikasibe) K BepXHeli MepMH. OfHako B JaJbHeHIeM 9Ta TOUKA 
SpeHHA He Halla AOMKHOHW OWeHKH. 

Hescuoctb crpaTurpaduyeckoro MOOKeHUA MeCPMCKUX OTIOMRKeHuH Sabali- 
KaJIbA BO MHOFOM OODACHAMACb OTCYTCTBHEM JeTaJIbHOTO H3YYeCHHA CayHbl HU ee 
CONMOCTaBJICHHA C aHaJIOPHYHbIMA CPayHaMH CMe@2KHBIX PCrHOHOB. 

B cBoqHol paGore o reosiormyecKoM cTpoeHuH Sadatikanba B. H. Ko3epenxo 
(°) yKasbiBaeT, 4TO MepBoe MOHOrpaduyeckoe onNcaHHe PayHbl MepMCKHX OTVIO- 
“>KeHHH JaHHoro peruoua BpinomHeHo JI. ®. MacnenHuuKoBpmM. IloceqHuM mpo- 
-BeleHO cTpaTurpaduyeckoe pacwieHeHHe MePpMCKUX OTMOKeHUH Ha CBUTHI, ava 
ux (bayHucTuyecKad XapakTepHcTHKa WH MpowsBeseHO corocTaBeHue s3a0ali- 
KaJIbCKOH (payHbI C aHaJIOrMUHbIMH (bayHaMM [pyrHx PerHOHOB. 

« B npegenax Bocrounoro Sa6alikanpa JJ. ©. MacneHHHKOoB BbI-eIu WBa 
lepMcKux noma: Unpouckoe u BopsuncKkoe. B Unpouckom movie MM BbIeeHbI 
TPH CBHTbI: YHPOHCKaA, yHrabilickad wu OepeuHckaaz. B Bop3uuckom nose 
BbIJeeHO UATb CBUT: KYHJOlcKad, XapaHopcKad, OeeKTylicKad HM Oop3sHHckaa. 
Ilepmekue ormoxKeHusn Bocrounoro SaOalikasIbA OTHeCeHbI K HM2KHeEH MepMH. 
ToubKO Oop3HHCKad CBUTa YCJIOBHO OTHeCeHa K BepxHeit Mepmu. B SanatHom 
3aOalikambe crpaTurpaduyeckoe pacuieHeHHe MePMCKUX OTJOXKeHHN He MpOK3- 
peneno. JI. ©. MacneHHuKoB conocTaBider HX C OTMOKeHMAMUM KYHAOUCKON 
MH XapaHopcKol cput Bop3vucKoro novia M YHpOHCKOH M yHTapllicKOH CBUT 
Unpouckoro mova. 

Tlo muenuw JI. ®. Macnennukosa 3a0aiikampcKad tbayHa MMeeT OovIbIloe 
CXOJcTBO c MepmcKol dbayHoi ceBepo-Bocroka CCCP. 3a moceqHue roybi 
B Tpewesax pasBATHA NepMCKMX OT/O%KeHHM SanaqHoro u Bocrouxoro 3abali- 
KaJIbA TIPOBeMeHbI JeTaJbuble TeMaTH¥ecKHe HM Teooro-cbeMouHbIe padorbl 
(10. I. Jleuprun, JI. A. Kosy6ona, M. UW. Tymoxouos), B pesybTaTe KOTOPEIX 
dayHa Obiia coOpana Mocolino. CrpaturpaduyeckuH avaJin3 (payHbl, ompesese- 
Hue KOTOPOH MpOu3sBeseHO HaMM, NOKa3aJ1, YTO B Npewedax Sa6alikalbA BbIe- 
JIMIOTCA KaAK HM2KHEMePMCKHE, TaK MH BEPXHEIePMCKHe OTJIOMKEeHHA. 


Q JAH, rv. 125, Ned 1081 


B wesoM quia SaOaiikabaA HAMM COCTaBIeHAa CeAytoulad CXeMa COMOCTABIe- 
HHA MOPCKHX MepMCKUX OTMOKeHHH (Tab. 1), WHTOOrHYecKaA XapakTepHCTHKa 
KoTOpHIX Jana no JI. A. Kosy6osoii, 10. II. Teupruny, M. HW. Tynoxonosy 
u JI. ®. Macnennuxozsy. Tyraiickas cButa Bplgjenena TO. I]. Henprunpim. 

TaOauua 1 


Cxema conmocTaBJleHHA MOPCKHX MepMCKHX OTMOxKeHHK SaOaliKaJbA 


BocrouHoe Sabalikasbe Sanannoe 
Bospact 3a6atikasbe 
Yupouckoe noue Bopsuuckoe movie 
Bepxuaa Bop3uuckas CBuTa 
Bepenuckaa cBuTa 
TlepMb 
e fost 
— BeekTylickand cBuTa iS 
jaa} 
1} 
o B&B 
Yurajplickad CBuTa < 
XapaHopcKas CBuTa x 
ise} 
Hunan eB 
Ss 
TlepMb 
Unpouckan cBuTa Kyuolickan CBuTa 


HuxuHaawv nepMb. B Sanagquyom Sa6alikanbe nmepmMcKHe OTJIOXKeHHA 
3auleraloT HEMOCpeACTBEHHO Ha TpaHHTaX HW OPOrOBHKOBaHHbIX Moposax cpeHe- 
Masleosoickoro Bospacta. Hy xkHenepMcKHe OTJOXKeHHA, COCTABJIAIOUMe HHXK- 
HIOIO UaCTh FyTalCKOl CBUTbI, MpeACTaBJICHbI KOHTJIOMepaTaMH, aPKO3OBbIMH Vi 
JPeCCBAHHCTHIMH NecuaHHKaMH C MpOCJIOAMH. MOJIMMMKTOBbIX M€CYaHHKOB H aJIeB- 
pomutos. B ocHOBaHHM COfepxKaTCA KOHTIOMepaTHl, COCTOAINMe 3 CpewHe- H 
KPYMHOraJIeuHbIX XOPOWIO OKATAHHbIX pa3HOCTelH C MeCuaHbIM HM TJIMHMCTHIM Le- 
MeHTOM. [aJIbKa COCTOHT IIPpe€HMYLeCTBeEHHO H3 Ppa3HOOOpa3HbIX rpaHHTOHOB, 
B TOM 4HCJe HW HeMocpeACTBeHHO NOACTHMAaIOlUX MePpMCKHe MOPOAH, a Take rpa- 
HHT-NOpdupoB, KHCJIbIX Ty@oB, NecuaHHKOB H CpeHeMameo30licKHX aJIeBpO- 
JIMTOB. 

Bue 3aeraioT apKO3OBbIe MeCuaHHKH KPeMOBO-2%KeJITOFO WBeTa, a Take 
aJIEBPOJIHThI TOHKOSEPHHCTHIe 3eJIEHOBATO-Ceporo WBeTa C PAKOBHCTbIM H3JIOMOM. 

Hypkuenepmckne OToxKennsa Sanaguoro SaOalikasba cosepxKaT cremyioulme 
HanOovlee xapakTepuble Bub: Dielasma cf. truncatum Tschern., Rhynchopora 
ef. variabilis Stuck., Actinoconchus planosulcata Phill., Odontospirifer kras- 
notschikoensis Masl., Chonetes variolata Orb., Chonetipustula neoplicatilis 
Step., Pustula juresanensis Tschern., Plicatifera minor Schellw., Pustula 
verchoyanicus Freks var. cisbaicalica Masl. ky! SUNS OPO, SEU eeee 

/ LGC ts. megan kexxgsa & ae O6ulanimommocrssnet merece: 100 —150me 

B BocrouHom 3abaitkasbe HH KHEMePMCKHE MOPCKHe OTJIO2XKEHUA IWMPOKO pas- 
BUTbI Ha JBYX Mlowlayqax — Unpouckom u Bop3uyckom nomax. HuxxnenepmeKue 
OTJO2KCHHA B 9TOM PaHOHe 3asleraloT C Pe3KUM YIJIOBbIM HecormacHeM Ha MeTa- 
MOpiwyecKHX ClaHaxX OHOHCKOM cBuTEI. B npesenax UnponcKoro noma onM 
MpeACTaBJeHbI ABYMA CBHTaMM: UMPOHCKOH HW yHraybllicKkolt. 

Unpouckad CBUTa B OCHOBaHHM CJlOx%KeHa Oa3aIbHbIM KOHTIoMepatom. Ero 
HWQKHAA YacTh MpecTaBleHa TPaBHHHbIMH KOHTJIOMepaTO-6peKYHAMH, a BePX- 
HA YaCTb — rpaBMHHO-FraJleuHbIMA KOHTIOMepaTamMu c BalyHamu. Ha G6a3aub- 
HBIX KOHTJIOMe€paTax 3aJleraeT FOPH3OHT MWIOTHBIX 3@ICHOBATO-CepbIX CJIOMUCTHIX 
MONMMMKTOBBIX M€CUaHHKOB, OM3KMX K apkKoO30BbIM. Crpaturpacbuyecku BbILIe 
SaleraeT MOUHAaA Nauka aJi€BPOMHTOB H MecuaHHKoB. Dayna BcTpeyaercA B OT- 


ACIbHbIX MPOCNOAX MecCuaHUuKOB aJICBPOJIMTOB. Tas 3TOH CBHTbI XapaKkTepHbi 
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nexyioulne copmpl: Chonetes paraconvexa Masl., Streptorhynchus crenistria 
‘hill. var. spaticostata Masl., Spirifer (Cyrtospirifer ?) cf. kharaulakhensis 
‘teks, Neospirifer cf. subfasiger Lich., Martiniopsis cf. darviniformis Einor, 
‘viculopecten circularis Masl. . ..... . . . .Momocrs 400—900 m. 
VYurapilickaa CBYTa 3asleraeT COrmacHoO Ha OTIO*KeHHAX YHPOHCKOH CBHTHI. 
» OCHOBAHUH CBUTHI PasBUTbI TPaBMHHbI€ KOHTVIOMepaTbl C MpocsOsMM MecuaHH- 
OB MU aleBpomuTOB. Bulle 3aleraeT TOpH30HT aleBPOJINTOB TeEMHO-Ceporo LBeTA, 
ORMCTHIX, C MPOCOHKAMH aJIEBPHTHCTEIX APFHJWIMTOB 1 TOHKO3ePHUCTbIX 
€CUaHHKOB. QakaHUMBaeTcsA Paspes MOLWHOM NauKOH SeeHOBaTO-CepbIX, MIOT- 
BIX, CHJIBHO PaCCMaHIOBaHHEIX CJOAUCTHIX aJIEBPOJIMTOB C MpOcOAMH cpesHe- 
€PHUCTBIX Pe3KO NOJMMHKTOBBIX NeCuaHHKOB. OTOXKeHUA YHTabilicKOH CBUTbI 
JAYHUCTHYECKH OXaPakTepH30BaHbI Cao. B Hel uMmetotca Dielasma plana 
Masl., Punctospirifer cf. ornatus Waag., Pustula? Mf. baicalensis Masl., Avis 
ulopecten pterinoides Masl., Av. tschironensis Masl. uw ap... .... 
Me Wetbr- il) opt EH a ian AAG\c- Crane ol oad sq a rey ACLULHOCTD, o10—400. M: 
B npeyzenax Bopsnuckoro mous K HHKHeH NepMu HaMH OTHECeHEI KYHOH- 
KasA, XAPaHOpCKad WH HUKHAA MOMOBMHA OeseKTYHCKOM CBHTHI. 

KynJolickaa CBuTa NpefcTaBseHa MJIOTHBIMA TCMHBIMH TIHHMCTBIMM CylaHe 
(AMM, Me€CuaHO-FJIMHUCTHIMH 3eJICHOBATHIMH CJlaHIaMu, TOHKOSeCPHHCTHIMH, CJIMB- 
BIMH, KBaPIMTOBHAHBIMM NecuaHuKaMH H KOHTIOMepatamu. B STHX OTJIOXKeHH- 
(X B OOJbIIOM KOJIMNECTBE BCTPe¥eHbI CeTUATHIC MINaHKH, NOBOJIbHO pelKH 
jpaxnonogL (Rhynchopora cf. labajensis Tolm., Spirifer sp.) u nenenunogsi 
CRS DU am pir a Aya eliny Wl ati ehsurtex Whkuea eRe otasltach) “man OIUHOCTE © S40 Me 
_ XapaHopcKanA cBHTa B OCHOBaHHH CJIO%KeHA MEJIKOZCPHHCTHIMH, HepelKO 
)KBaPWOBaAHHbIMH TpayBakKaMH C MpOCJOAMH WM JIWH3aMH KOHIIOMepaToOR. 
3plllle 3avleraloT PIMHUCTHIe NecuaHHKH, TIMHUCTHIe CaHIlbl H MeJIKO3ePHHCTHIe 
payBakku. B 9THXx OTMOXKEHUAX BCTPCYEHHI JIMH3bI aLOMTO*UPOB U MsarnuoKJa- 
OBBIX nopduputos. V3 ato cpuTbi ompefzentenbt Rhynchopora cf. labajensis 
[olm., Spirifer sp. ind., Actinoconchus planosuleata Phill., Geinitzella cf. 
mennaniseschlotnwenpra./. 4) oe oo. WER ae. Momoer; 600M: 

BenekTylickasd CBHTa K HH2KHEH NepMH HaMH OTHECeHa HENOJHOCTHIO, a TOJIb- 
‘O HHXKHAA €€@ UACTh. OTA YaCTb CBUTHI NpefCTaBJeHa B OCHOBaHHH rpayBakKa- 
{M, 3€JIEHOBATO-CePbIMH, IIPCHMYLLECTBEHHO MeJIKO3CPHHCTHIMH, C MOJYHHEHHEI- 
1M TIPOCJIAMM TJIMHMCTbIX NeCuaHHKOB HM MeJIKOFaJIeUHbIX KOHIVJIOMepaToB, BbILIe 
OTOPHIX 3asleraloT MeCuaHHKH, KBaPIWHTOBUAHbIe, Cepble MH TEMHO-cepble, C Ipo- 
JIOAMH TJIMHHCTHIX CJIAHILeEB, CMeCHAICIIMXCA NO pa3pesy cwaHlaMu, KPeMHH- 
ThIMH VW TIMHHCTBIMH, KBaPUWTOBHZHBIMH NeCuaHuKaMH HV JIMH3aMH TYOB. 

B nuxkHel uactH paspesa OeneKTYHCKOH CBHTbI CpeQH IIMHHCTbIX MecuaHH- 
OB BcTpeuena dbayna Chonetes cf. brama-Frcks, Cleiothyridina cf. pectini- 
era Sow., Aviculopecten ex gr. subclatratus Keys uw ap...... ; 
RE Res. LU ke AR. WET co Redo Ue elegans sen pe CLUHOCT Brac Nix 

Bepxuasa nepmb. B Sanaqnuom 3adalikaJbe K BepXHel MepMH MbI OT- 
OCHM BePXHIOWO YaCTb TyTAalicKOli CBUTHI, CIOREHHOM aNeBPOMHTAMM SeJeHOBATO- 
eporo WBeTa B CCHOBAHMM C NPeKpacHO BbIPaxXeHHOH CKOPAYNOBaTOH OTIevIb- 
OCTEIO H UACTLIMH MPOCJOAMH FPABHO-KENTHIX NecuaHHKOB. BepxHul TOPH30HT 
JBPOHTOB COMepXKUT JOBOMbHO TOHKMH MaTepHas, He CofepxKuT PayHbl, 1 
HEM HMEIOTCH PeKHE MPOCION CHHEBATO-CePbIX M€CUaHHKOB MW KOHTJIOMEpaToB. 
JePXHENePMCKHE OTIOKEHHA COfepKaT MHOrouNCMeHHYy!O (ayHy, CpeAH KoOTO- 
oli HavGouee xapakTepHbIMH COpMaMH ABMAIOTCH Dielasma borealis Freks, 
leiothyridina pectinifera Sow., Blasispirifer mongugayensis Masl., Lichare- 
ia cf. grewingki Netsch., Licharewia cf. stuckenbergi Netsch., Pterospirifer 
latus Schloth., Pustula baicalensis Masl., Pseudobakewellia antiquaeformis 
loin., Bakewellia cf. bicarinata King, Sanguinolites cf. lunulatus Keys. . . 

aA ra oduct oion RAS Noes’. Ocniaxsnomnocrb 1001010 

B BoctouHoM SaGalikasibe BePpXHENePMCKHE MOPCKHE OTJIOXKeEHHA HAMH BBI- 
AOTC B pefenax UnporcKoro u Bopsuuckoro nosen. 

B Unpoxckom nose K BepxHel NepMH OTHECeHa 6epevHCKasn CBUTa, KOTOPy!10 
) CHX NOP OTHOCHIM K HY2KHeH MepMH. 
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BepewHcKasd CBHTa COrviacHO sauleraeT Ha HW2KHEIePMCKUX OTMOWKCHHAXE 
B ocHoBaHHy OHa MpescTaBsleHa KOHTIOMepaTaMHM KPYIHOraJedHbIMH, C BaJlyHab 
MH, C BKJIOUCHHEM MpOCOeB MJIOTHbIX KPyMHOSe€PHHCTHIX NecuaHuKoB. Boil 
3aJleraoT PpaSHO3ePHUCTbIe Pe3KO MOJIMMUKTOBbIC MeCuaHHKH HM CHJIbHO paccJlaHi 
IOBaHHbIe 3e/IeHOBAaTO-Cepble TVIMHUCTbIC M CJIOMMCTHIC aJIeBPOMUTbI C PayHou) 
BepxHAA YacTb CBUTHI COXKeHA TEMHO-CePbIMH TVIMHUCTbIMH a/eEBPOMHTAaMH H Mech 
yaHuKaMH. 

Ja 3THxX OTMOKeHuH HanOonee xapaKTepHbiu cbopMamH sBasioTcs Cleiop 
thyridina cf. pectinitera Sow , Cleiothyridina cf. royssiana Keys., Licharewia 
cf. lahuseni Netsch., Licharewia cf. rugulatus Kut., Neospirifer subfasciger 
Lich., Punctospirifer cristatus Schloth., Pterospirifer alatus Schloth., Cancrij 
nella cf. cancrini Vern., Linoproductus koninckianus Keys., Pseudamusium 
pusillius Schloth., Nucula cf. wymensis Keys., Pleurophorus? Orientalis Lich.| 
Straparollus cf. permianus King. . . ... . . . . Momuocrp 450—500 I 

B npefetax Bopsuuckoro noua K BepxHeH MepMH HaMM OTHeCeHa BepXHA 
yacTb GesleKTYHCKOH CBHTbI H OOp3HHCKas CBHTA. | 

BenextTyfickad CBMTa B CBOeli BepxXHeli uacTH NpescTaBeHa rpayBakKaMu |} 


CepbIMH, Oolee TOHKOZeEPHUCTHIMA—COepKallHX MPOCIOH TIMHHCTbIX CJaHIek 
Mw rpayBakk. B sro uacTH cBuTbI BcTpeyeHbl Neospirifer profasciger Masl. 
Connulana cf. hollebenii Gein. . ..... =. =. . . Momuocts 400—420 m 

Bop3uuckad CBUTa, paHee YCJIOBHO OTHOCHBIUAaACA K BepXHeli NepMu, Mmpep} 
cTaBJieHa B OCHOBaHHH MecuaHHKaMM CBeTJIO- HM TCMHO-CepbIMH, TVIMHMCTbIME 
C MpocsOAMU ClaHIleB H KOHTIOMepaTa, BbIle KOTOPbIX 3asleraeT MauKa mecua} 
HUKOB TeMHO-ceporo HM FpA3HOTO UWBeTa c rpayBakKaMH. BepXHAA “acTb CBUTE 
cjlowKeHa mecuaHHKaMH YJIMHMCTbIMA M KBapUMTOBHAHbIMH C TMOJYHHeEHHbIM 
MIpOCJIOAMH CaHieB H TpayBakk. B oTwOxKeHHAX STO CBUTbI HalieHbt Cyrto 
spirifer? aff. kharaulakhensis Freks, Squamularia cf. elegantula Gein., Nucul 
cf. perlonga Man., N. subequilatera Schloth. var. tewagensis Reed, N. aff 
wymensis Keys., Connularia hollebeni Gein., C. cf. laevigata Moor u gp. ; 

Bara lat et Ay ae ete oe US, St oht eh Mn A hE Ge) lo 20 | VRC OCC trees 

SacyxKuBaeT OCcO6oro BHHMaHHA HaxoyKa B. A. AMoHTOBbIM BepxHenamec 
SOHCKUX (PYy3yJIHHH B JIMH3€ H3BECTHAKOB yCTb-Oop3HHCKOH CBHTHI, B 1,5 K 
ceBepo-BocTouHee noc. Yctb-bop3a. Ota cBuTa Jo cHX MOP OTHOCHTCA K HUH- 
Hemy — cpefluemy Jesouny. JI. I]. [po3qunoBow u3 asToro O6pa3zila ompeyenenni 
Paraschwagerina (?) sp., Triticites sp. u Fusulinella ex gr. pulchra Raus: 
OTOT KOMMIeKc (PopamuHudep, no MHenuio JI. II. [posqunopoii, xapaxrepusyet 
BEPXHIOIO YaCTb BepXHero KapOoOHa JO HHKHel YaCTH CakKMapcKOoro sApyca. 
Tleppoe nossienne KapOoHaTHoH dalluH B OCHOBaHHM HMxKHeH mepmu 3abaii- 
KaJIbA JOJUKHO MpUBJIeUb BHHMAaHHe Freooros SabalikaJibA, TaK KaK OT MpaBMJb- 
HOrO pellleHHA BOMPOCa O BO3PacTe YCTb-OOP3HHCKOM CBHTHI 3aBHCHT BO MHOFOM 
Halle MpefAcTaBJleHHe O TeEKTOHHYeCKOM CTPOeHHH 9TOrTO pernvoHa Hu OOLLIMe 
BOMpocbl MeTaJoreHuH Boctounoro 3a6alikanpa. 


Beeco3Hblii =HayuHO-HCCIeqOBaTebCKUit Iloctynuso 
reoMOrwueckKHH MHCTHTYT 6 X 1958 


UMTMPOBAHHAS JIUTEPATYPA 


‘H.C. Moucxo id, Teon. sectu., 6, Ne 4—6 (1929). 20O.M. Kuuuruna Tp 
BcecoiosH. reon.-pasB. o6bequH., B. 337 (1933). %B.H. Kose peHKo, Teonornueckoe 
cTpoenue loro-BocTouHoH uacru Boctouxoro 3aG6aiikanba, JIbBos, 1956. 4 C..A, Myo 
nes, B.H. Py aH eB, Tp. Beecowsu. reom.-pa3B. o6beqHH., B. 152 (1931): © THe opm 
Aepuxkc, H3p. Pnapu. reon.-pass. ynp., 49, Ne 7 (1930). ®T. H. © pezepuxe 
Bare abe mae aan 7 (1931). “JO. M. Ulett uMau, Marep. no reon. u momesH 
Ra Me Tess 2 1 (1930). lO. M. Wle# xMau, Tp. Bocr.-Cu6. reon.-pass. Tpe: 


1084 


Hoxaaye Akagemun nayr CCCP 
1959. Tom 125, Ne 5 


Tr EOJOPH f 
B. Tl. MACJIOB eS TTY 4 


CTPOMATOJINTbI HW ®ALLMH 
(ITpedcmasaexo axademuxom H. C. Wlamcxum 31 XII 1958) 


Tlocnequve ecATHieTuA MpHHeCM MHOTO HOBOTO AVIA PellleHua BoMpoca 
(0 NpovcxoxKeHHH, CTpyKType HM reoulorMyecKoM pacnpocrpaHeHHu CTpoMaTOIH- 
‘TOB — 9THX CMHCTBeCHHBIX IIMPOKO PpacMpocTpaHeHHbIX OPraHOreHHbIX O6pa30Ba- 
Wi JokemOpua. HameruJica pa HanpaBleHuli B MeTOAUKe ONMCAHUA, HOMeHKIa- 
‘Type HM KJlaccudukalluu crpomatosuToB: 1) madeoHTomorMuecKce HampaBue- 
Hue ('~*), MpH KOTOPOM OMMCbIBaIOTCH MUKPO- HW MaKPOCTPYKTYPbI YCOBHBIX 
PONOB CTPOMATOJINTOB, OTHOCHMbIX K CHHE€3e@JICHbIM BOAOpocsaMm; 2) «6oraHn- 
yeckoe» HampaBuieHue (*, °), MpH KOTOpOM MUKPOCTPyKTypaM CTPoMaTOMHTOB 
UpwfaercA 3HaueHHe CHHES3eJICHbIX WIM OypbIxX BOZOpocseH U3 COBPeMeHHBIX 
ceMeHCTB, a BHelIHeH tbopMe He MpufaeTca 3HayeHUA; 3) JHTOMOTO-NasIeOHTO- 
slormueckoe HarpaBsenne (°), MpH KOTOPOM MUKPO- HM MaKpOCTpyKTypbI CTpoma- 
TOJIMTOB CUMTAIOTCA OOPasOBaHHAMU CJIOXMKHOTO MPOMCXOXKAeHUuA UM HasblBaroTcs 
MW KJlaccHUuuUpyloTca NO OcoboH MopdouloruyecKkOH CHCTeMe, OTJIMUHOH OT OnO- 
JOPMYeCKON, a CeAbI BOLOPOCse U %KUBOTHBIX PaccCMaTPHBaIOTCA OCO6O; 4) WHTO= 
jloruyeckoe HalipaBseHne ((*) H Ap.), IPH KOTOPOM He JlaeTCA HasBaHHli OTMeWb= 
HbIM CTPOMATOJIMTaM WIM CTPyKTypaM, a MX CHCTeMaTHKa Mpou3BOAuTCA nO 
BHEellIHeH (bopMe H XapakTepy coucTocTH *. 

Takoe MHorooOpa3He MeTOAMK UH B3TIAZOB OOYCJIOBJICHO CJIOXKHbIM TeHe3H- 
COM CTPOMATOJIHTOB, O 4eM peub OyjeT HuKe. [lo-BHAMMOMY, B NOCTPOeHHH CTPO- 
MATOJIMTOB YUAaCTBYIOT Pa3HbIe KOMIMVICKCbI HH3LIMX BOJOpOCeH B 3aBHCHMOCTH 
OT COJICHOCTH BOJbI, KOM4UeCTBa TIPHHOCHMOrO TeppHreHHOrO MaTepHaia, riyOu- 
HbI Oaccelina, CHJIbI JBHXKeCHHA BOJbI (TeYeHHA H MpHOOH) uM ApPyrux, Moka He BbI- 
ACHECHHbIX MpHuMH (Hanpumep, pH). 

CrpoMaTOJIUTbI ABJIAIOTCA OUCH MEJIKOBOJHBIMH OOPa3sOBaHHAMU, POCT Ko- 
TOPbIX TpeOoOBal ABH2KeHHA BOLI. KaacruyueckHi MaTepHaJI TIpu BbINaleHHu 
B GOJIbILIOM KOJINUeCTBE JelCTBOBaI FTYOHTeJIbHO Ha CTPOMATOJIMT WH, HakalliMBa- 
ACb ObicTpee ero pocta, He NMO3sBoMA OOpasoBaTbcA STM cTH2KeHHAM. IIpu 
CPpaBHHTeJIbHO HeOOJIbIIOM MPOWeHTe KlacTH¥eCKOrO MaTepHasla, CTPOMAaTOJHTHI 
pocuIH OV€Hb HHTeHCHBHO. IIpu sToMKsacTHYeCcKMH MaTepHall, BHINAaRaBLIM OHO- 
BPe€MCHHO C POCTOM CTPOMaTOsHTa, OOYCIOBMBa: a) pasoOWkeHHe CTpomaTo- 
JIMTOBLIX B3LYTHH, UTO MO3BOMANO CCbINATbCA STOMY MaTepHaJly B MpOMexKYTKH 
MexKLy CTpOMaTOMHTaMH; 6) 3acopeHHe Tesla CTPOMATOJIHTa NeHTOBbIMH 3ep- 
HAMM; B) MOCTOAHHDIM POcT CTPOMaTOMHTa Ha OMHOM H TOM Ke MecTe U OOpa3z0Ba- 
Hue B pesyibTaTe CTOMGOOOpa3HEIX (OpM. YMeHbIeHHe KOJIMYeECTBa MexXaHHue- 
cKoro ocayKa BelleT K paclIMpeHuio Tela CTPpOMaTOJIHTA. 

TlosBeHHe OHKOJMTOB (2KeJIBAKOB) BbISbIBAeCTCA PC3KHM YBeJIMYeHHEM POL 
npH6od WM B3MYYHBaHHA WaHHOrO MaTepHavia. Dror mpomecc OObIMHO CBA3aH 
C OOHTOOOpas0BaHHeM. OoJIHTHI, KOTOpble HaflO CUMTATb WIM XHMMYECKHME 
JIM OaKTePHO-XHMHUCCKUMM KapOOHATHbIMA OOPa3s0BaHHAMH, YaCTO COMpo- 


BOXKAaloT POcT CTPOMAaTOJIHTOB. 


* Jlanpueiiuiee u3i0xKeHHe BeseTCH C TOUKH 3peHHA 3-ro HalpaBseHHa. 
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MuorojerHve HCCeqOBaHHWA MCKOMAaeMbIX CTPOMATOJIMTOB MH COBPCMCHHbI 
AHAJIOPMYHEIX OOPas0BaHH MO3BO/IMJIM YCTaHOBUTb HX CBA3b C YCJIOBHAMM OCaq 
KooOpa3oBanua. Ilo-BuqUuMOMy, 9Ta CBA3b Ooslee TecHad, ¥eM y MeTporpaduye 
cKoro cocTaBa ocayKa. Tak, HallpHmMep, OJMHAaKOBbIe JOJOMUTOBbIEe OTOXKeHH 
MHOTa MepeMerKalorcA CO CTPOMATOJIMTAMH WIM BKJIOUaIOT HX MPOMMAacTKH, YT 
OObACHAeTCA HeOOMbIIMMU KOJeOAaHUAMH TIYOMH, pH KOTOPbIxX CalKa JOJIOMU 
Ta Uva OMMHaKOBO, HO MCHAJIHCb YCOBHA OCBeUleHHA. OOLMeH3BeCTHO, YT 
NPOHCXO2KCHHE CTPOMATOMUTOB OOYCJIOBJICHO HKUSHEMCATEbHOCTbIO KOMIMJI€KCO 
HU3IUMX BOJoOpocieH (riaBHbIM O6pa30M CHHe3e/eHbIX). OTa OOWleMpHHATAA 
TOUKA 3PCHHA He BCera YAOB/METBOPUTebHO OODACHAeT OOPasOBaHHe HEKOTO- 
PbIX CTPYKTYP, BCTpeyaeMbIX B CTPOMATOJHTAX. 

Ha6molenua B nome NoKa3bIBaloT, YTO MPH OAHOM.M TOM %Ke KapOoHaTHOM 
WJIH TlecuaHO-KapOoHaTHOM CocTaBe Mopok No MpocTupaHH1 HaOsmosaercA pes- 
Kad CMeHa (pOpM CTPOMATOJMTOB H HX MHKPOCTPyKTyP, OOyCJIOBIeHHaA, MO-BUIH- 
MOMY, CMeHOM Oomee HIM MeHee CHOKOMHOM BOJbI TeYeHHEM, NepeceKkaBlUHM 
BOJOeM, HIM APyruMu ABJICHHAMH, HEYJIOBHMBIMH MPH BH3yaJIbHOM MeTOse JIHTO- 
Jlormyeckoro ucceqoBaHuA. B uvacTHOCTH, WIA YCTAHOBJeCHHA CBASH CTPOMAaTO-+ 
JIMTOB C OCa{KOM Ob CilelaH pA XMMH4YeECKUX aHaJIH30B, KOTOPbie NOKa3aJH, 
YTO IPH OTJOXeHHH JOMOMUTOB CTPOMATOJIMTbI TakKe OKa3aJIMCb COCTOALLMME 
M3 JONOMUTa, a Mp OTOMKeCHHH MOUTH YHCTOM M3BeECTH CTPOMATOJIMTbI OblWIE 
H3BeCTKOBBIMH. 

MuorokpaTHO OMMCbIBAIHCb pa3IMYHbIe MAKPOCTPyKTYPbl CTPOMATOJIHTOB, 
HescHOcTh 3THX CTPyKTYP OCTAaBJIAeT WHMpOKOe Nowe WIA UX MPOM3BOJbHOTC 
TOJKOBaHHA. Hekoropbie 43 HHX COXPaHAIOT CBOH BUA MO BceMy reosIOrMH4¥ecKOMY 
paspe3y oT JoKeMOpux JO COBPeMeHHOTO llepHofla. ITO, B YaCTHOCTH, OTHOCHTCA 
K CryCTKOBOH M 3epHUCTOH CTpyKTYpaM cTpoMaToNHTOB. Jia OObACHeCHHA STOO 
cakTa npuBeyem caeqyroume cooOpaxenua. IIpu paccmorpeHuu mpoucxoxye- 
HHA CTPOMATOJIHTOB Mbl HE MOXKeM OTOPOCHTb MexaHHyecKoe ocaKeHHe Kap6o- 
HaTa MW TeppHreHHoro MemHTOMOpdHOrO MaTepHasla, KOTOPbIM 3alepxKUBaJICA 
Ha BOHJIOK€ H€M3BeCTKOBbIX BOJOpOCJeH, %KMBIIHX Ha NOBEpXHOCTH CTPOMaTOJH- 
ta (8). OTuM MexaHMyecKMM OCaxKeHHeM OCaKa MOXKHO OOBACHUTb pacnpoctpa- 


He€HHe 3€PHUCTLIX MHKPOCTPYKTYPp, HMYerO HE MarowlHX LIA WaseouTosora, Kpo- 
Me BHeLIHeH POPMBI CTPOMATOJIHTa, TaK KaK CaMH BOJOPOC/M CrHHBaJIM y2Ke pH 


YMJIOTHEHHH OCaKa Ha JHE BOfoemMa. DOTY MHKPOCTPyKTypy OODACHAIOT «Mepe- 
KPUCTaJIM3aluen» KapOouaTa, KOTOpaxd TakxKe uMeeT MecTo. Ho oueHb yacTo 


BCTPeCYaIOTCA CTPOMATOJIMTHI C 3EPHHCTOM CTPyKTYPpOH, KOTOPble HMeIOT HAaCTOJIb- | 


KO TOHKY!0 HM XOPOLIO COXpaHMBLLyIOCA CJIOHCTOCTb H CBEXKHH BUA, YTO O Mepe- 
KPHCTaJIM3alMH He MOXKeT OblTh pewn. TakuM OOpa30M, MOXKHO JyMaTb, YTO 
3eCPHHCTadA CTPyKTypa ABJIAeCTCA Ppe3YybTaTOM XMMHYeCKOrO, MexXaHHyecKoro 
HU OakTepHalbHoro ocaxkKeHuaA. 

OObrdHO IPH paccy2*X CHM O MPOMCXO*KAeHHH CTPOMATOJUTOB He YUHTHIBaeT- 
Ca (akTOop OakrTepHasbHOrTO oOcaxKyeHHaA KapOoHaTa. Mexay Tem onbirthl 
B. O. Kanuuenxo (°) noka3amu, YTO KOMOHHM OakTepHit MOryT JOKaJIbHO H3Me- 
HATb KHCJIOTHOCTb ROMbI HM OCaKMLaTb BHYTPH KOJIOHHM MUKpocKonMyecKHe Wa- 
PHKH H 3ePHbIMIKH KapOoHaTa MPH HaJM4uu OaronpHATHbIX yculoBHi. Koneuno, 
BCe epeyHCJIeHHble CNocoObl OCaxKeHUA KapOoHnaTa, BKIOUAA H OCarxKTeHMe Kap- 
6oHaTa BOMOPOCIAMH, TeCHO CBA3aHbI C YCOBHAMM cpesbl. B uacrHocTu, 43 
HCCI€QOBaHHA CTPOMATOJIHTOB OpfoBuka CuOupcKol maTdopMbl BbITeKaeT cJe- 
Ayloulit BbIBO: B HOPMaJIbHO MOPCKOM HIM MepeXOJHOM K IIpeCHOBOHOMy 6ac- 
CeHHe Pa3BMBaloTCA CTPOMATOJIMTHI PasJIMYHOH BHeLIHeH POpMbI H Mopdouioru- 
4YeCKHX THIOB C pa3sJIMYHbIMM MAKPOCTpyKTypamu. B sacouOHeHHbIx Oaccelinax 
HM Ha MOPCKHX M@JIAX C HHTCHCHBHBIM JOMOMUTOOCAKMeHHEM PacryT Mpenmyunect- 
BCHHO CTPOMAaTOJHTbI C 3€PHHCTOH MMKPOCTpyKTypohH mMopdosormyeckoro TuMAa 
Collenia c pazom mopdomormueckux rpynn, pasiMualouluxca raBHEIM o6pa- 
30M BHEIIHeH (OpMOH HM CjOMCTOCTHIO. 

ONTHMaJIbHBIMH YCIOBHAMH JIS POCTA CTPOMATOJHTOB AB/IAIOTCA CMeHa MOp- 
CKHX BO MpeCHbIMH,, C OAHOH CTOPOHI, H MepeXo, MOPA B 3acoeHHYy10 JaryHy— 
C Apyrou, IpH HadMyuM Mpounx ycOBM (cHAbHOH MeIKOBOJHOCTH, TenIOro 
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KJIMMaTa, MHHHM@JIbHOrO IpHTOKa TeppwreHHoro maTepwana u T. n.). [pu 
HCUCSHOBCHHM HJIH H3MCHCHHM TeX WIM MHBIX yCJIOBMI MeHAIOTCA MUKpOCcTpyK- 
[TYPbl M BHEWIHAS GopMa cTpoMaTOAHTOB, M0-BUAUMOMY, B pesysbTaTe H3Me- 
HeEHHA IeHO3a CTPOMATOJIMTOCTPOALLMX OPTaHH3MoB. 

Takum o6pa30M, MBI BUZUM, YTO CTpOMaTOAUTH ABIAIOTCA o6pa30BaHHAMHU 
CNO%KHOrO MpoucxoweHuA. B ux NocrpoeHuH yuacTBYyIOT 2%KUBbIC OpraHH3MbI 
(Hu3uIMe BOJOpocH u, MOxeT ObITb, OaKTepun), KOTOPbIM CTPOMAaTOJIUTHI OOF- 
3aHbl OOpa30BaHueM BHeUIHel opMbl HY HeKOTOpEIX MHKpocTpykTyp. Bmecre 
€ T€M Ha CTPOMATOJIHTbI OKa3bIBaIOT CHJIbHOe BJIMAHHeE XHMHYeCKHH HW MexaHH- 
yecKHH ocanku. Bee stu tbakTopbl TecHO CBA3aHbI C cballHaMn. 

Bofopocau u OakrepHu MOFJIM H3MeHATHCH B CBOeM COcTaBe B TeyeHHe reoso- 
ruyeckoro BpeMeHH. YCNOBHA OCaqKOOOpasoBaHuA TakxKe M3MeHAIMCh B TeYe- 
/HHe TOPO 2Ke BPCMeCHH HM, MOXKET OLITb, YUCCTb STH H3MCHCHHA HAM MOMOTYT CTpo- 
)MaTOIMTbI. Orcioa TakxKe BbITeKaeT BbIBOA O CIOXKHOCTH U3YYCHUA CTpoMaTO- 
JIMTOB KaK pe3yJIbTaTa OCaKOOOpa3s0BaHUA WM KaK PYKOBOAAMIMX crpaTurpadu- 
yeCKHX ykKa3aTeuleH. 
 [lpuypouennocrh mpeo6safatomero uncna crpoMaTonMTOB K  OOIIMpHBIM 
MCJIAM SINHKOHTHHEHTAJIbHbIX MOpel OOBMMHO CBA3bIBaeTCA C MaTPOPpMeHHEIMA 
-ocaikamu. CrpomaTouMTbl W3 CKauaTbIX 30H, M0-BAMMOMy, OOpa30Basucb 
'8 Oacceliax Toro «Ke TUNA, B JaJIbHeliliem mperepmeBuMx TeKTOHHMYeCKHe Mpeod- 
pasopaHuA. CpeqM CTPOMAaTOJIMTOBbIX TOV BCTpeyaiorca pudbonogzobuple o6pa- 
30BaHHA B BYE Nome OuorepMOB HM OKaJIbHbIX KaPOOHATHbIX B3AYTHH, BBICTY- 
six Hal HOM BodOeMa Ha 1—3 M. Uawle Bcrpeyatorca 6uocTpombl MU Mponsia- 
‘€TKH, TAHYBUIMecH Ha 3HaUNTebHOe paCCTOAHHe, KOTOPbIMH MOXKHO MOs1b30- 
BaTbCA KaK PaHOHHbIMH HM PerHOHaJbHbIMH MAPKHPYIOULMMH TopuH3oHTamu (2°). 
Takve «CTPOMAaTOJIMTOBbIe alu», KaK YKa3bIBaslOCb BbIIUe, Sobel uacTbIO 
CBASAHbI C MepexOAHOl ZOHO! OT HOPMasIbHO COMeHOFO MOPA K MpeCHOBOAHEIM 
‘flelmbTaM WIM K 3aCOJICHHbIM JlaryHaM. JIutlb uHOrfa B CTPOMaTOJIMTax MIM 
-B CHHXPOHHYHOM HMM oOCcaKe BOJH3H CTpOMaTOMTa BCTpeyaloTcA OOuTAaTeIH 
mops. [yaBHad %Ke YaCTbh CTPOMATOJIHTOB ABJIACTCH «aHTaTOHHCTAaMM» MOPCKHX 
2KMBOTHBIX. 

STO MerkO OODACHAeTCA TEM, 4TO OOJbINMHCTBO 2KHBOTHBIX H BOJHbIX pa- 
CTCHHH He MepeHOCAT H3MeCHEHHH COJICHOCTH BOJbI, YTO HeH3Oex%KHO B Nepexos- 
HBIX 30Hax. B TO xe BPeMA PasHbIe KOMMVIeKCbI HH3INMX BOLOpocue (riaBHbIM 
00pa30M CHHe3eJIeHbIX) H OaKTepHH XMBYT HM MbILIHO Pa3sBUBaloTCA B KpaTKOBpe- 
MCHHBIX OlaPOMPHATHBIX JIA HHX YCJIOBHAX KaK B COJICHOM, TaK M B NOympec- 
HOH UW MpecHOH Bosax. 

Pesko pa3IMuHble (pallMasIbHble 30HbI (KapOOHATHbIe MecuaHHKH HW JOOMUTHI) 
B OJHOH HM TOL Ke CBUTe OpOBUKa CuOupcKOH NaTPOpMbI He MOSBOJIMJIM OTOXK- 
J€CTBUTb CTPOMATOJIMTHI, pa3sBHTble B 9THX 30HAaX. IloaBneHne (xoTA Onl cMOpa- 
jwuecKoe) Tex 2Ke YCOBUH B HHKHEM H BepXHeM TeyenuH p. Anrapbl OOycOBuMVIO 
HauIMuHve TeX Ke MUKPO- H MAKPOCTPYKTYP, YTO NOSBOJIMJIO OTOXKMECTBUTh OT- 
JlebHbIe (POPMbI CTPOMATOMHTOB H MpPOTAHYTb Y3KHe FOPH3OHTHI B pavoHax, yMla- 
JICHHEIX [pyr or Apyra Ha 300 km u Oovree. 

Bo MHorux cayuaax CXOJCTBO BHELIHeli POPMbI H MaJIO€ KOMMUECTBO OTJIM- 
YATeIbHbIX MPH3HAKOB CTPOMATOMHTOB, a Tak2Ke HECOBeplleHcTBO HaOsOLeHHH 
3acTaBIAIM uUccmeqoBaTelel OTKa3bIBaTbCA OT MpHaHvA cTpOMaTOJMTaMU 
Kakoro-s1H60 cTpaTurpatpuyeckoro 3HayeHua (1'). Ho Tako BbIBO. Hao cuH- 
TaTb pexkeppeMeHHbIM. Ec cpaBHHTb KOJIMYeECTBO CTPOMATOJIHTOB, BCTpe- 
YAeMbIX B Pa3HbIX CHCTeMaX, TO OpocaeTcA B Iyla3a CHJIbHOe HX PasBUTHE B Mpo- 
Tepo30e, KeMOpHH HM OpfoBuKe. Perke OHM BCTPeyaloTcA B JeBoHE uM elle perke 
B KapOone u nepmu. M3peqka Ux MOXKHO BCTPeTHTb B Me30308 H Kalino30e. Mor 

WOMaraeM, ITO STO TOBOPHT OO M3MeHEHHH KOJIMYECTBA CTPOMATOMUTOCTPOALLUX 
OpraHH3MOB, a TaKxKe yC/OBUH COMeHOCTH MU OCaKOOOpaz0BaHHA B TeyeHHe Teo- 
morMyueckoro BpeMeHH. 

TakuM o6pa30M, Mp aJIbHeHeM M3yYeHHH CTPOMATOJUTOB BOSHUKAaCT 
pak 3alay wuTomormyueckoro nopasKa. Msyuenne sTux oOpasoBaHul B TaJibHeH- 
{eM MOXKET IIPHBECTH K CY%KJeCHUAM O XaPakTepe H3MeHEHHH yCoBUii OCaAKOOG- 


1087 


pa30BaHHA B TeYeHHe FeOOrMYeCKO HCTOPHH 3eMJIM H, MO2XKeT ObITb, K BOSMOX- 
HOCTH HCHOJIb30OBaHUA HEKOTOPHIX (POPM CTPOMATOJIMTOB KaK PYKOBOAAWIMX UCKO 
TIaeMBbIX. 


TeomoruuecKui MHCTHTYT Ilocrym“.10 
Akayemun Hayk CCCP 25 XII 1958 
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HTornsage Anangemuu nayx CCCP 
1959. Tom 125, Ni 5 


PEOMOrHA 


M. C. HAPMBHHA 
CXEMA TEKTOHHKW CEBEPHOM MAHb4)KYPHH 


(Tpedcmaeneno axademukom H. C. Ilamcxum 80 1X 1958) 


JIetom 1957 r. Muoro BMecte c E. TuH-cyHom B cocrase Copercko-Kurailickoii 
AMyPCKOH KOMIMIeKCHOM SKCNeAUIMH ObWIH MpoBeeHbI reodorMyeckne uccse- 
OBaHHA NO Mapuipyty or r. Baaropenjencka uepe3 r. HynHpusan (Mepreus) Jo 
. Apryucka B BocrtouHom 3aGaiikanbe, uepes xpe6TH Manni nu Boaputoii 
<HuraH. 

OTH HCCIefOBaHHA JOCTaBHIM MHOFO HOBbIX JaHHbIX O TeOJOrMH Kpali- 
fe ca6o H3yYeHHBIX palionoB. B ux crpoeHHu MpHHHMalor yyacTue pa3JIM4HOrO 
sospacTa JOKeMOpHiickue, HHKHEMAaTeO3OlicKHe H JEBOHCKHE OTMOXKeHUA, Mped- 
TaBJICHHbIe B PasHOl CTeMeHH MeTaMOp@u30BaHHbIMM OCaOUHbIMM UM BYJIKaHO- 
‘CHHBIMH OOPa3OBaHHAMH FeOCHHKJIMHAbHOrO THMa, Ha Pa3MbITOM MOBepXHOCTH 
SOTOPBIX 3aJleraloT Me€PMCKHE OTHOCHTEIbHO Cab6oMeTaMopdusoBaHHble recua- 
[MKW MH CJlaHI[bl, MepecsanBalollveca C BYJIKaHOreHHBIMH TOposamMH MopcKoro 
I JaryHHO-KOHTHHeHTaJIbHOrO Mpoucxoxenua. Bepxuue CTPpyKTYPHble APYCbl 
JIOXKCHbI FOPCKHMH MU MEJIOBLIMH KOHTHHEHTAJIbHbIMH OTJIOXKCHHAMH — BYJIKaHO- 
‘CHHO-OCaNOUHbIMH HW YIJICHOCHBIMH HM PbIXJIbIMA KAMHOSOMCKHMH OCaKaMH H H3- 
IMAHHAMH Oa3aJIbTOB WH aHJe3HTOB. 

Ucks10uuTebHO UWIMpOKO pacnpocTpaHeHbI 3eCb HHTPy3HBHble OOpas0Ba- 
IMA PasMUHOrO BOspacta. JlokemMOpulickue HHTPy3HH AHOPHTOBOTO HM rpaHHT- 
(oro cocTaBa: KasleqOHCKHe — uOpHTbI, raOOpo u pa3sMuHOrO CocTaBa rpaHH- 
OWI; repunHCKHe — AHOpHTHI, ra66po, ybTPaoCcHOBHble MOpOAb!l H rpaHUThl; 
epxHeme3030lHckue (AHbIMaHCKMe) — rpaHHTbl, TpaHOMOpuTbl, TpaHuT-Mop- 
MpbI HW [pyrue NOposbl, Clararoulve OTHOCHTeEIbHO HeOoIbUIMe Tela. 

Baoub riaBHOTO MapllpytTa Mo nepeceyennto xp. Bombmoro XuuraHa C 10ro- 
OCTOKa Ha ceBepo-3alall HaMH BBIJeJIeHbI CeyIOWNe KpyNHble CTPyKTypHbIe 
JICMeHTHI, HMeIOUMe PpasH4YHOe TeoOrMyecKOe CTpoeHHe HM pactouararoulMecsa 
OCIEMOBaTeIbHO K CeBepo-3anazy or orpomHol LlentpambHo-ManpuxKkypckor 
HHEKJIH3bI (pc. 1). 

Cepepo-3anagquHadc OKpauHHa KpynuHonw IWeutTpadb- 

o-MaHpuxypckKoH cuHeKAU38H (CyHASY) BbINOJIHeHA 
bIXJIbIMH BEPXHEMe3030HCKUMU HM KaliHO3OlCKMMH OTJIOXKeHHAMM (laradHcKol 
SpHu), CHOKOMHO 3asleraloulMMu Ha JOKeMOpHHCKUX rHelicax, CKJauaTblx CHJLY- 
MHCKUX OTJIOMKeHHAX, WPOPBaHHbIX rpaHHTaMH, HW Ha AMCMOUHPOBaHHbIX HHK- 
€MEJIOBbIX H BePXHEIOPCKHX OTJIOXKCHHAX, BbIMOJHAIOWLUX Y3KHe BMlaQMHbl. 
eBepo-3alalHad OKpalHa CMHeKJIM3bI OOpamMsieHa CTynNeH¥aTbIMA CcOpocaMH 
2BePO-BOCTOUHOPO M OIH3KOTO K M€pHAMOHAJIbHOMY MpOcTHpaHHi, BAOIb KOTO- 
pIX PaCMONaraloTCA BYJIKAHMYCCKHE KOHYCbI, C/O%KeHHbIe Oa3abTOBbIMH Jla- 
AMM M TYdaMu TpeTHYHOTO HM YeTBeEPTHYHOTO Bospacta. 

JlIwoTyHCKOe NOMHATHE UMMeer CeBepo-BOCTOUHOe NpocTupaHnue, 
MpHHOH OKOWIO 25 KM, CIOXKEHO CKaYaTbIMH AOKEMOPHACKUMH Hi CHJIy pHHCKH - 
A OTJOXKeHUAMH. CkKlaqtaTble MeTaMopduyeckHe OOpasoBaHHA MIpOpBaHbl rep- 
AHCKUMM MHTpy3uBamu rpanuTos. Ha toro-BocTouHol oKpauue JlworyHcKoro 
YIHATHA paciomaraiwred crymeHyuaTble rpabeHbl, HMeIOWHe CeBePpO-BOCTOUHOE 
DOCTUPaHHe, BbIMOJIHCHHbIC OTJOXKCHHAMH BePXHEIOPCKOTO HW HWKHEMEJOBOTO: 
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Tana HUyHCKHH Mporuo wUMeer ceBepo-BOCTOUHOe MpocTHpaHue 
WIMpHHO oKOIO 85 KM; OH BBINOJIHEH OTIOXKCHHAMH BePXHeH IOPbI HU pa 
Mela, CMATBIMH B MOOrHe CKaqKH OpaxHaHTHKJIMHaJIbHOrO U OpaxHCHHkuIM} 
HaJIbHOFO THMa, Ha KOTOPbIX 3aJIeralOT MOUI[HbIe MOKPOBbl BEPXHEMEJIOBbIX Oak 
3aJIbTOB H KHCIbIX ad@cy3suBos. BepxHeMesOBble OTJOKeHUA C1a6O WHCOWUPOF 
BaHbl H TepeCeyeHbl MHOFOUHCIeHHBIMH COpocaMH, MecTaMH OOpa3ylOlWluMy MOF 
Jie@ KDYMHbIe 30HbI pa3slIoMa CeBepo-BOCTOYHOrO MpocTupaHHsA. 


Ab< 


< 
or 


ITP. 


Y Vv, 
v LOHR A 
Sfp eee 
‘M AHB YK YP: 
fe 3 NB MUHA 


Wu=»~G 
7 MQcle- eins ; 


Puc. 1. Cxema TekTtoHuku CepepHot Manbwxypuu. O6sacTbh repwuHcKoH ckKmaquatoctmu: 1 — 
reOaHTHKJIMHaJIbHble 3OHbI HW TPaHHTHbIe MaCCHBbl, 2 — TeOCHHKJIMHabHbIe 3OHbI H PpaHHTHbic 
MaCCHBBI, 3 — HepaCuJIeHeHHble CKaquaTble CTPyKTYpbl TeplMHCKOrO BOspacTa H IpaHHTHBIe 
maccusBbl, 4— BypewHcKuH MaccuB, 5 — mporvObl HM HasOx%KeHHbIe MYJIbALI, BbIMOMHEHHBIE 
HWKHe- HM CPeAHEIOPCKHMU TepPpHreHHbIMH OTNOKeHHAMH, 6 — MporuObl, BbIMOJIHeHHbIe BepXHE: 
IOPCKMMH VM HM2KHEMENOBbIMH BYJIKAHOreHHO-OCaqOUHLIMH OTIOXKCHHAMH, 7 — Bab, BbIMOR- 
HeHHbIe CIaAOOMUCAOWMPOBAHHbIMH HU XKHEMCJIOBLIMH BYJIKaHOreHHO-OCaQOUHBIMH MIM yrseHoc 
HBIMH OTJIO2%KCHHAMH, 8 — BAMHI, BbINOMHCHHbIeC CIAOOAMCOUMPOBAHHbIMU BepXHEMeJIOBbIM® 
BYJIKAHOFeHHbIMH OTOXKeCHHAMH, 9 — BaMHbI (CHHEKIM3bI), BbIMOJHeHHbIe PbIXJIbIMH KaitHo- 
30HCKHMH oTMoxKeHHAMH, IO — pa3mombl, 1/ — BepxHeMe3030lickue rpaHUTouyb, 12 — ocr 
AaHTHKIMHOpHeB, J3 — OCH CHHKAMHOpHeB 


Bepxue-[TaupxuuHckKoe NMOAHATHE UMeeT CeBEPO-BOCTOU 
Hoe MpocTupanue, WHpHHOH oKouIO 90 KM. B ero crpoeHuu riaBHyt0 PpOwb urpaior 
KPYyMHble PpaHuTHble HHTPY3HBbI KaJleqOHCKOrO M TepluHCKOrO BOspacTa, Mpo: 
pbIBaIOlHe CORKHOCKIayaThle MeTaMOp*uyeckue OOPa3s0BaHHA MpoTeposoxi 
CKOrO — HM KHeMaJIeO3ONCKOTO BO3pacTa. Bob ceBepo-3anaqHOH UH IOTO-BOCTOY 
HOH oKpavH Bepxue-lanbxuHcKoro NOAHATHA PacMosaraiorca [Be HeOO/MbIUIM 
HaJIOXKeHHbIe MYJIbJbI CeBepo-BocTO¥HOrTO mpocTupaHua (IIpeqxuurancKasn 1 
HopkeruHckas) WHpHHoOH 8 u 9 KM, BbIMOJIHeCHHbIC BEPXHEIOPCKHMH HW HY2KHeEMe 
JIOBLIMH BYJIKaHOreHHbIMH OOpa30BaHHAMU MoLHOcTbIO 300—400 m. Ianeos3oit 
‘CKMe€ KPHCTaIM4YeCKHe MOPOAbl, caratoulue Bepxue-lanpxuncKoe nosHATue 
a TaKXKE Me3O3OHCKHe BePXHEIOPCKHe HM HV2KHEMEJIOBbIC BYJIKAHOTeHHbIe OOPaso 
BaHHA MepeceyeHb! PasOMAMH, MPeACTABAIONIHMMH CHCTeMBI COpocoB pa3svIM4HO 
TO MacuITaOa, CeBepO-BOCTOUHOTO HM MepHAMOHAbHOTO MpocTupaHHUA, BAONb KO 
TOPbIX MCCT4MH MPOHHKJIM MHOPOUMCJICHHbIC WITOKH, WahkH u Oomee KPyMHBI 
MaCCHBbI BEPXHeEMe3030HCKHX TpaHHTOMOB H UX XKHJIbHbIe OTUeneHuA. K ce 
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3epo-salanly or HopkerHHcKolt HaoxKeHHOH MyJIbAbI pacnomaraerca KpymHbIit 
MaCCHB M€3030HCKUX paHuToB, MMeroulMi Gomee 10 KM B MonepeyHuKe. 
IIporu6 Boapbmoro Xuuraua Takxe umeer CeBepo-BOCTOUHOe 
TpOCcTHpaHHe WIMPUHOH OKOO 200 KM, BbINOIHEH B CeBepHOi uacTH BepxHelop- 
-KHMH HW HM2KHCMCJIOBbIMH BYyJIKaHOreHHbIMH H BYJIKaHOreHHO-OCaOUHbIMH OT- 
TO2KCHHAMH MOLWLHOCTHIO OKOIO 4500 m. Iporu6 Bompmoro Xuurawa uMmeer 
iCHMMETPU4HOe CTPOeHHe M OrpaHWyeH C CeBepo-3anajla HM 1OrO-BOCTOKa Kpyn- 
IbIMH 3OHAMH Pa3JIOMOB CeBepo-BOCTOUHOrO MpocTupanua. Han6ompume mort- 
1OCTH OTJOXKCHHH HaOMOMalwTcH BONb CeBepo-3anaqHoro Kpblia mporu6a. 

PCKHe HM MEJIOBbIC OTJIOXKECHHA B Mpeselax mporu6a CMATHI B CKaKH KOpo6- 
iaTOro WIM OpaxXHCHHKJIMHaJibHOrO TuNMa, MepeceyeHHbie MHOTOUNCAeHHbIM 
Opocamu, MecTaMM OOpa3YIOLIMMH 30HBbI pa3IOMOB CeBepo-BOCTOUHOFO MpocTH- 
Daud. Bowlee MHTeHCHBHbIe AuCAOKaLMH HaOMOaloTcs B Mpesenax ceBepo-3a- 
1aQqHOro Kpblla mpormOa. HanOonee KpynHble 30HbI pa3OMOB 3fecb pacmoua- 
‘alOTCA B YUaCTKAX COUJICHCHHA AHTHKJIMHAJIbHbIX MH CHHKJIMHAJIbHbIX CTPyKTYp. 
ObIYHO K 3THM 30HAM IPHYPOUeHbI MaCCHBHI MH WITOKH Me3030HCKUX rpaHHTOH- 
OB pasMepom Jo 1,5 KM B monepeyHuKe. OrgembuHble Ooulee KPynHble MaCCHBBI 
M€3030HCKHX [PpaHHTOB IIPHYyPOUeHLI TakxKe K CBOJOBbIM 4YaCTHM AHTHKIMHAeH 
xopoOuatTou opp. 

IIpuapryuHcKkoe NOQHATHE MUMeeT CeBepo-BOCTOUHOe Npoc™- 
NaHHe HW ABJIACTCA HEMOCPeACTBeHHLIM MposouxKeHHeM KpynHoro IIpuapryHcKoro 
JOMHATHA 1OrO-BocToUHOrO SaGaiikasba, MpefcTaBlaBuiero co6oli B cpemueM 
JaJleo30e aHTMKJIMHOpul CeBepo-BocTOUHOTO MpoctupaHHua. Ha kurTalickol Tep- 
OMTOPHH BOM Mepeceyenusa 1957 r. IIpHapryHckoe mofHATHe MMeeT WIMpHHy 
DKOIO 65 KM, CIOXKeHO MOKeEMOPHHicKHMU rHelcaMu HM TpaHHTO-rHelcaMu H MeTa- 
MOp@U4eCKUMH TIpoTeposoHCKHMU MH aseo3OHCKMMM OTJIOxKeHHAMH, MpOpBaH- 
TbIMH KaJleQOHCKMMM, TepUMHCKHMH MH Me3030iCKUMH rpaHHTHbIMA MHTPy3HBa- 
MU HM HeOOJIbUIMMH HHTPy3HBHbIMM TeaMU JMOpHTOB U raOOpo pa3s/IM4HOrO BO3- 
pacra. B npegenax IIpuapryHcKoro NOJHATHA UCKJIOUNTEIbHO WIMPOKO pasBUTbl 
NM3bIOHKTUBHbIe HAPYWICHHA, MO-BAAHMOMY, Pa3JIHMUHOTO Bospacta. Blob Jouu- 
dbl p. ApryHu B npegentax [IpuapryHcKoro NOAHATHA pacnosaraiwrTrca y3Kue 
rpaOeHbl HW rpaOeHCHHKJIMHaIH CeBEPO-BOCTOUHOFO MpoOcTHpaHHA, BbIIOJIHeHbIe 
[1a60 JMCOWMpOBaHHbIMH BePpXHeEIOPCKUMU BYJIKaHOreHHbIMH OOpa3s0BaHHAMH 
A HVM2KHEMCJIOBbIMH OCaJOUHbIMH HW MMPOKaCTHYeCKUMHM OTJOXKeCHHAMH, Ci1a60 
TUCJIONH POBaHHbIMH HW MepeceyeHHbIMH COpocaMH OvIM3KOrO K MePpHAMOHAJIbHOMY 
IpocTHpaHuio. 

B npegenax xp. Masoro Xuuraka B pesybTaTe reoJIOrO-CbeMOUHBIX PadoT 
1957 r., MpoBeqeHHbIX KHTaMCKMMM TeoloraMM MO PyKOBOACTBOM MHKeHepa 
Uxao Tyii-caHb, W HallHX MaPUIPyTHbIX uCCeqoBaHHH MpescTaBAeTcA BO3- 
MOXKHBIM BbIJeCIHTb KPYMHbIe JIMHEMHO BbITAHYTbIC CKayaTble CTPyKTYPbI CeBe- 
DO-BOCTOUHOrO MpOcTupaHHaA, TeEOCHHKIMHAIN WM TeOaHTHKJIMHAaJM, C/O*KeHHbIC 
[OKeEMOpHlicKAMH MeTamMop(iH4ecKHMM NOposaMH WM MOILHbIMA CHYPHHCKMMH 
4 JICBOHCKHMH OTJOXKCHHAMM SBIeOCHHKIMHabHOrO THia. Ilameo30HcKHe OT- 
IOXKCHUA, ClaPaloulve KPYyMHbIe TeOCHHKJIMHA/IbHbIe CTPyYKTYPbl, HHTCHCHBHO 
[HCJIOIMPOBAaHbI HW MpoOpBaHbl HHTPy3HBaMu rpaHuTouos. Ha pasMbiToH MoBepx- 
JOCTH CKauaTbIX CHJIYPHHCKUX HW MEBOHCKHX OTJIOXKeHUH B Mpekenax reocHH- 
KIMHANeH 3aleratoT ca6o MeTaMOp@H30BaHHble MOPCKHe H JaryHHO-MpecHoBoL- 
HbIe TIEPMCKHE OTJIOXKEHUA, BHINOJIHAOULMe HeOOIbIINe BHYTPeHHHe BUAaTMHbl. 

Cklaquatie JoKemOpulickue u MameosolicKue oOpasoBanua Masoro Xuurana 
TEPECEYCHLI MHOFOUMCCHHBIMA pa3JIOMaMH Ce€BeEPO-BOCTOYHOFO MePpHAMOHAIb- 
10rO H 6/IM3KOrO K WMpoTHOMy MpocTupaHnMio. Bob 3THX Pa3sIOMOB MecTaMu 
OpasoBaluch HeOopUIMe rpadeHbI H TpabeH-CHHKIMHAIH, BbIMOMHEHHBIC ca6o 
JMCOUMPOBAHHbIMH BePXHEIOPCKHMH BYJIKaHOreHHbIMH MW HMYKHEMCJIOBbIMH BYJI- 
<aHOreHHO-OCANOUHLIMH WH YIvIeHOCHBIMM OToKeHuAMU. [Ipocrupanue BepxXHe- 
“ez030licKHX rpa6eHoB HM rpaGeH-CHHKJIMHaleH CeBepO-BOCTOHOE, Ou3Koe 
< INMpOTHOMY H K MepH{HoHaIbHOMy. Byoub pas10MoB, OOpaMiAIOUIMX Me3030H- 
‘KMe BMaLMHbl M mMepeceKaromlux Gonee ApeBHue MeTaMopduyecKue MOposl 
3 xp. Manpiit XauraH, MecTaMH NPOHUKIM PpasIH4HOrO PasMepa Tela BePpXHeMe- 
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3030HCKUX [PpaHHTOMJOB, MpOpbiBalollve KaK BePXHEIOPCKHe aHe3HTbI, TaK 
Gouee JIpeBHHe MOpOsbl Maseosolickoro H WOKemMOpuiicKoro Bospacta. 

Jlo HacTosujero BpemeHu TeppuTopua CeBepHo Manbuxkypuu CcOBeTCKHMH 
(2, *) w HEKOTOpBIMM KuTalickumnu (°) reouOraMH pacCMaTPHBaslaCb YCOBHO Kak; 
o6lacTh TepuMHCKOl cKaquatocru. Muorve KuTalickHe reouOrM OTHOCHIM 00+ 
jlacTh CepepHoi Manpuxypun uv xp. Bonpuioh Xunrav Kk Cepepo-Manbuxkypcko- 
My MaccuBy Kurtalicko-KopeticKol nuatpopMbl JocHHuucKOrO Bo3spacTa. | 

Tlonyuenupili B pesybTaTe mepeceyenua xpeOToB Bombmioro u Masoro XuH-+ 
TaHa HOBbIli crpaTurpadbwuecKu HW TEKTOHMYECKHH MaTepHadl NOSBOIAeT Teppu-~ 
Topuio CesepHolt Manpuxkypuu OTHOCHTb K FepWHHCKOM cKJaquaTou oOsacTH) 
B CHCTeMe KPyMHOM 30HbI BocTrouHo-A3vaTCKUX TepUMHHA, pacnoslaraloulAxcAl 
MexKy Apesyumu CuOupckoi u Kuraiicxo-Kopeticxol naatrdpopmamu. Tepiux-, 
cKue CKJaluaTble crpykKTypbl CepepHoi Manbwxxypvu cHJIbHO nepepaOoraHbi| 
PIbIGOBO-CKalyaTbIMH JBY2KeHHAMH BePpXHeMe3O30HCKOrO BOspacTa, XapaKkTe-} 
PH3y!OULMMU COOOL HOBYIO NOCJIeETeOCHHKIHHAJIbHY!O CTaMHIO PasBUTHA STOK 06-. 
JlacTH. 
B KavHO30licKoe BpeMA NMpOHCXOLUT (POpMHPOBaHHe KPYNHbIX CTPyKTyp maT} 
(popMeHHOrO THMa, Wupokux cuHeKIH3 (LlentpambHO-MaHbuxypcKkaA (Cyan 
W 3elicko-Bypewuckaa) 4 NOMOTHX CBOLOBHIX MOAHATH — Bowpbuworo u Masoro! 
XuHrava. B kalHO30HCKOe BPeEMA MeCTaMH MpOMOJKAalOT «KHTbY PasJIOMbI, 3a-} 
JIOXKEHHBIE B MaJIeO3OHCKOe HIM M€3030HCKOe BPeMA, H BOSHHKaIOT HOBbIe TPe-} 
IMMHbI, BAOIb KOTOPHIX MPOMCXOAAT M3JIMAHUA aHJe3HTOB, OasaJIbTOB HM WLem04-; 
HBIX O0a3aJIbTOB «MaHbYXKYPHTOB» HW WHXJIYHHTOB. 

OnucaHHoe BBIIe OTUeTJIHMBO BbIPayKeHHOe CeBEPO-BOCTOUHOe MpocTHpaHHe 
MaJleO3OHCKHX WM BepXHeMe3030HCKHX cTpykKTyp CeBepHoh MaxHbpuxypHn He: 
noyrBep»xaeT Npemnosmoxwenune A. M. Cmupuosa (*) u JI. UW. Kpacuoro (?) 0 ay- 
rooOpasHoM u3srnOe CKaluaTbIxX MaJieO30HCKUX CTPYKTYp Ha STOH TeppuHTOpHH- 
He nogrBepxJaerca TakxKe HOBbIMH TeOJIOrMYeCKHMH MaTepHadlaMu MW pacuwieHe- 
HHe CepepHok MaHbuxkypHk Ha 30HY paHHe- M MO3QHereplMHCKOH CkaquaTocTH, 
CelaHHoe TeEMH 2Ke aBTopaMH. 

BOb pa3JIOMOB CeBepO-BOCTOUHOTO H OJH3KOTO K Me€pH]HOHaIbHOMY Mpo- 
CTHpaHHua, MepeceKaloujHx Maseosoickue u Oosee A peBHHe CKJaquaTbie CTPyK- 
TYPbl B NOAHATHAX HM BePXHeMe3O030HCKHe OTJIOKeHHUA B MporHOax, MecTaMH 
TIPOHHKJIM MHOFOUNMCJICHHbI€ HMHTPY3HBHbIe Tesla Me3030HCKHX TrpaHHTOMJOB. 
Ppa3JIMYHOrO BOSpacTa, C KOTOPbIMH CBA3AHO CBHHILOBO-ILMHKOBOe, OJIOBAHO-BOJIb- 
(bpamosoe u dloopuToBoe opydeHeHue. B Hacrosillee BPeMA BAOJIb 3OHbI COWTIe- 
HeHuaA Mporu6a Bowbworo XunraHa u [IpwapryuHcKoro NOAHATMA B Mpemenax 
3anafHoro KpbiJia mporuOa Bospumioro XuHraHa HamMeyaerca HanOouee mepcmek- 
THBHbIA Mosc (psOOpHTOBOTO HM NMOJMMeTasIMYeCKOrTO OpyeHeHHA, UMeIOULMit 
Tak2ke CeBepO-BOCTOUHOe MpocTupaHne. | 


Teonornueckuli HHCTHTYT Ilocrynuio | 
Akayemuu Hayk CCCP 27 1X 1958 | 


UHMTMPOBAHHAS JIATEPATYPA 


1JI.W. Kpacunit, A.M. Cmupuos, JAH, 117, 3 GM EVA an Rie Bh a 
ruOuuHa, Bias. MOMII, No 3 (1958). 3 A.M. Cmup Hos, OcHoBHBle Bompocnl reoso- 
rua Manbuxypuu, Xap6un, 1954. 4 Textonnueckad Kapta CCCP mM compesebHbIxX CTpan,. 
nog pexakuneli H.C. Mlatcxoro, Way. 1953 un 1956 rr. ®© Xyaun Tu-mu nb, Ocnopabie 
yepTbI TEKTOHHYeCKOoro cTpoeHHa Kutaa, WI, 1952. 
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Hornayn Akagemuu nayr CCCP 
1959. Tom 125, Ni 5 


PEOJIOT HA 
B. C. CAAHOB 


K MUHEPAJIOPHM PUIMHACTHIX MHHEPAJIOB MMOLLEHOBDI <X 
M3BECTHSIKOB CEBEPO-3ANAXHOTO NPHYEPHOMOPbY 


(ITpedcmasneno akademuxom H. M. Cmpaxosnm 25 XII 1958) 


B KoMMleKce JIMTOJOrMYeCKHX pa6oT, MPOBOAMMBIX aBTopoM c 1956 r., u3y- 
YaHCb TOHKOAUCMepCcHble MMHepaJbl B MHOMCHOBbIX H3BECTHAKAX CeBEPO-3a- 
nagHoro IIpwHyepHomoppa. 

M3yyenue MHHepaJioB PrIMHMCTOM dbpakUMH HepacTBOPHMBIX OCTAaTKOB U3Be- 
CTHAKOB IIpeACTaBJIAeT HECOMHCHHbIM HHTepec BCJeACTBHe MpHypoueHHocTu 
OTJCJIbHbIX MHHepaJlOB TVIMH K BMOJHE OMpeeJIeHHbIM (allHaJbHbIM ycJO- 
BHAM H, TEM CaMbIM, COBMECTHO C Ma.JCOHTOJIOrHYeCKUMU WM APyrHMu JaHHbIMU 
- MOKET CJLYKUTb CBOeCOOPa3HbIM HHAMKAaTOPOM (*)H3HKO-XHMMYeCKON OOCTAaHOB- 
KH Ce€J.HMeHTALLHH. 

B MHOLeHOBbIX OTJOKEHHAX 3anaqHoro IIpuyepHOMOpbA U3BECTHAKH pas- 
BUTbI HE3HAYHTeJIbHO Cpe NOPOA TOPTOHCKOrO Apyca, HWKHe- H cpemHecapMar- 
CKOrO NOWbAPpyCcoOB,— BCe OHH MpeHMYLIeCTBeHHO OTHOCATCA K KaTeropuy «uHc- 
TbIX», TaK Kak KosMyecTBOo MgO u HepacTBOpUMOrO OCTaTKa He MpesblillaeT 5%. 
Jia BCeX H3BECTHAKOB XapaKTepHO MpucyTCTBHe PUCPoBbIX MOCTpoeK, JIMHeMHOe 
pacnpefenenue caluH uw upe3sBbuaHHO MeJIKOBOJHbIe€ YCOBHA OOpa30BaHHaA. 
Ha mocaequee yKa3biBaeT OOuNIHe BOJOpOCTeH, WETPHTYCOBbIM XapakTep Oo/IbIO- 
TO 4MCla pa3HocTeH MOpo, OMpoOKMHYyTOe pacnoo*KeHue KPyMHbIX CTBOPOK 
MeJICMMMOL, CIeMbl YaCTbIX MECTHbIX Pa3MbIBOB, HaJlMuMe OpekyH HU raseK v3 
HMKeeKaulux MOpod, HaMaue MoBepxHocTeH pacTpeckuBaHuad uw Ap. Hecmor- 
PA Ha MepeunceHHble OOWIHe YePTbl, H3BECTHAKH KaxKoro crpaTurpaduyec- 
KOFO TOPH30HTa MO CBOHM CTPYKTYPHBIM OCOOCHHOCTAM Pe3KO OTVIMUAIOTCA [pyr 
OT [pyra. Tak, B TOpToHe mpeoO/laqaloT MUaHKOBO-BOJOPOCeBO-OOsIOMOUHbIe 
pa3HOCTH, B HH2KHeM CapMaTe — OOJIMTOBbIe, B CpeqHeM CapmMaTe — lpeuMy- 
UlecTBeHHO cbopamuHudepoBble U OPraHOreHHO-OOJIOMOYHbIe, B COCTaBe KOTOPbIXx 
IIPHHUMaIoT y4uacTue (parMeHTb! NerewuNoA, racrponox, Popamunudep, Boso- 
poceH, MUaHOK HT. J. 

V3 6ouIbUIMHCTBa CTPYKTYPHbIX Pa3HOBMAHOCTeH BCeX TOPH3OHTOB: BbILeA- 
JIMCb H@paCTBOPpHMbIe OCTAaTKH. 

KapOouaTbl yqaianucb Ha xomogy 1,5—2,0%-iH HCl, ormpipKka or Cl’ npo- 
H3BOMacb OObINHbIM croco6om c KoHTposem AgNOs. Mb mpH3Haem ToT aktT, 
YTO BCAKaAd OOPaGoTKa BIMACT Ha MUHEepaJIbl PMH, HO, Kak oTmeyaer H. M. Crpa- 
XOB, «KOJMOMIHaA (bpakWuA KapOoHaTHbIX HJIOB H€ MCHACTCA CKOJIbKO-HHOYAb 
3HaUHTeIbHO MO BAHAHHeEM KHMCJIOT HeOOJIbINOM KOHIEHTpalluu; onpeeteHue 
B Heli KOJJIONAHbIX MHHepasoB aeT MpHpoOAHy!0 KapTHHy, a He HCKYCCTBeHHO 
co3fanHyio KapTuHy» (°). BaieseHHblii HepacTBOPHMbIM OCTaTOK NofBepracsA 
rpaHyloMerpHuecKkomy aHalH3y; dpakuun KpynHee 0,01 mM uccieqoBanHch 
OObIYHEIM yTeM B WWIMcpax HW B MMMePCHOHHBIX MpelapaTax, OMHaKo 9TH cppak- 
IMM Mowyyauch B MaJIbIX KOMMUeCTBaX H OCOOOrO 3HaveHHA B Halllem Cylyuae 
ne ume; ppaxmun 0,01—0,001 mmu >0,001 mM u3yuaMcb KOMMVIeKCHO C HC- 

1093 


| 


TOJb30BaHHeM JlaHHbIX OMTHYeCKOrO aHaJIH3a, PCHTeHO- H IJIEKTPOHOCKONHH *- | 
Ilo rpanymomerpuyeckomy cocTaBy OCHOBHaA Macca HepaCTBOPHMBbIX OCTATKOB:) 
OTHOCHTCA K Me@JHTAM HM TOJbKO B OOJIMTOBbIX H3BeECTHAKAX HHMKHETO CapMaTa 
[Ipuquecrpopckux paspe30B — K MecKaM; aJieBpuTb! Kpaline peaKu. K Kakolt 
6bl rpynme Mopox No rpaHyOMeTpHyuecKOMY aHaJIH3y HH OTHOCHJIMCb HepaCcTBO- 
PHMbIe€ OCTATKM, OHM BCera XapakKTePH3YIOTCA XOPOwleli OTCOPTHPOBAHHOCTBIO: 
MaTepHaJa. 
KomnulekcHoe u3yueHHe KOJNOHAHON pakWHH HepaCTBOPHMBIX OCTATKOB.| 
U3BeCTHAKOB MHOIeHa ceBepo-3anayHoro IlpHuepHOMOpbA MOSBOIMIO yCTaHO- | 
BUTS BHeH CuleMyIOUlMe MVHepavJbl: THAPOCJIOAbI, KAaOJMHUT, MOHTMOPHVJIVJIOHHT,. | 
MaJlO H3MCHEHHbIe CJIOAbI (MYCKOBHT), KBapll. 
TvApocsi0Abl UMeIOT CMeIWaHHbIH CcocTaB, C MpeocOslaqaHHeM MpOLyYKTOB H3- | 
MeHeHHA MyCKOBUTa. CBeTonpesomseHue Ux BapbupyeT (Ncp — 1,546—1,555)..| 
Ilo RaHHbIM TepMHYeECKOFO HM PCHTTeEHOCTPyKTYPHOFO aHaJIv3a, OTYETJIHBO BbIJe- | 
JIMeTCA [Ba THMa FHAPOCMOL, HECKOJIbKO CXOJHBIX C HEKOTOPbIMH THMAaMH THApo- | 
cox, oTMeyaempimu B. II. Ilerpo- | 
ppm (3), M. A. Pateeppm (*) wu Zp. | 
Tak, y NMepBoro THMa Ha KPHBbIX Ha- | 
rpepanua (puc. 1, /) cpeqHaAa 9HZO- 
TepMHYeCKaA OCTaHOBKa mMpotekaer | 
mp Makcumyme 510—530°, y sroporo: 
THNMa BTOpad JHAOTepMUYeCKaA OCTa~ 
HOBKa IIpoTeKaeT pv Ooslee BEICOKOH 
& Ss Temmepatype, paBHoi 540—560° 

Puc. 4. Kpuppie HarpeBanua. J — ruppo- (puc. 1, JJ). Y Bcex PHApPocMOA MOUTH | 
cuofa nepporo Tuna, oOpaseu’ Ne 445, dpakuna Bceryla HaOsOaeTca TpeTuHu SHoTep- 
0,01—0,001 mm; //—rugpocmtofa BTOporo TH- wyuecKHii shdekT pH TemnepaType 


lla, oOpasen €08, ppaxuna <0,001 mm; ///— ° a 
MOHTMOPHJWJIOHUT C THApocaropoli,” o6paser 860—880", xKoToppii YacTo noAB- 
N Il-«, @paxuus <0,001 mm JIA€TCA, BO3MOXKHO, OT MPHCyTCTBHA 


MOHTMOPHJIJIOHNTA. BOJILINMHCTBO Tep- 
MOrpaMM FHApocsO, OVeHb OJIM3KH K KPHBbIM HarpeBaHHA HEKOTOPBIX HJWINTOB. 

Ha pentrenorpamMax rufpoci0q Broporo Tuma, KpomMe oGmHx Hau6onee 
MHTCHCHBHBIX JIMHHH TIMHUCTbIX MHHepasios ('), Bcerya IpHCyTCTBY!IOT HHTeH- 
CHBbIC JIMHHH C ME@XKIMVICCKOCTHBIMH paccToAHHAMH 3,26—3,29 un 1,95—1,99 A, 
4TO OTHYAeT HX OT NOPOWKOTpaMM Apyrux rHApocs0. OTH MHA NO CBOMM 
3HaveHHAM OJIM3KH K JIMHHUAM KBaplla, OMHaKO NpH HaMUNH NMoceqHero 
Bcerfa HaOiOfaetcA ueTKHH AyOneT. BomEmMHCTBO CIO CHIbHO ruApaTupo- 
BaHbl, Ha YTO yKaSbIBacT CPaBHUTEIbHO OoMbIUWOe KOMMYECTBO HA3KOTeMIIepaTyp- 
HOH BOJbI. | 

KaouWUHUT ycTaHaBMBaeTcH B BHC NpMMecu, B eCAMHMUHEIX OOpa3- 
WaxX — C NOMOLIbIO 3IEKTPOHHOFO MHKPOCKONa M PCHTTEHOMETPHYECKH MO CCHOB- 
HOMY KOMIvIekcy HHH c d = 7,21—7,06 A; 3,59—3,56 A; 2,36—2,33 A: 
1,48—1,47 u gp. Ilo sneKTpoHHbIM MuKpOCKONOM KaOJMHUT npescTaBleH 
B Bue COMOMKOB YelllyeK, JIMIIb YaCTHYHO COXPaHUBIIMX KpUcTammorpaduyec- 
KHe OUepTaHHA, HO BCerfla BCTPeyaloTCA MCeBOreKCarOHaJIbHbIe MWIaCTHHKH © 
pesKHMH OrpaHHyeHuAMH. 

Mo HTMOPHINOHUT ONpexenaeTcA Ha TepMorpamMax No HanGomee 
PasBUTOH HUSKOTeMNepaTypHO ocTaHoBKe mp 120—125°, B HeKoTOpEIX O6pas- 
Wax NepBbIM SHAOTepMUYeCKHH Sex umeer HeOOLWON NUK B BUe CTYNCHbKIF 
mpx 170—180°, a Takxe no Bropomy u TpeTbuM SHJoTepMuyecKHM 3¢deKtam,. 
KOTOPbIe IIpOTeKAalOT COOTBETCTBEHHO 1p MakcuMyme oT 610 Jo 670 u 860—880°, 
TpeTHH SHLOsppexT npu Temnepatype 940—970° HenocpemcTReHHO nepexo_ur 
B 9HHoTepmuueckuh (puc. 1, J//). Mano usmeHeHHble MHHepanbl — MyCKOBHT,. 
KBapIl H OUCH PeAKO OMOTHT — KOHCTATHPY!OTCA TaBHbIM COpa3zom no | KoM- 
Mlekcy UX TMpakWUMOHHBIX JMB. 


* 
r Peasant cHuManucr B. YW. [leno nog pykozogctzom T. MW. Manuxogcxoro, Tepmo- 
p 1 cuuMat B. M. BoOpureknit, koTopyim aBtop PbIpaxKaeT UCKpeHHIcIO 6arofapHOcTD. 
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PaccMoTpuM pacmpeyleneHve YrIMHMCTEIX MMHepaIOR B U3BeCTHAKax TIO 
THCIbHbIM CTpaTHrpaduyeckuM TOpH30HTaM. CaMbIMH ApeBHUMM U3BeCTHAKaMU 
 cocTaBe MMOLeHa CeBepo-3anaqHol uactu [IpuyepHomoppa aBasiorca TOPTOH- 
Kwe, pacipocTpanennble B Oacceline p. IIpyt, B ceBepo-3anaquo yactn 
AonaCCP, Ha BeCbMa oOrpaHwyeHHoH TeppuTopun u MpeAcTaBJeHHble JByMA 
allHaJIbHbIMA 3OHAMH — 30HOH CJIOMCTbIX Me€IKOBORHOMOPCKHX M3BeCTHAKOR: 
(| 30HOH pucpos. 

B STUX M3BECTHAKAX TIMHUCTad (pakUMA B OCHOBHOM MpescTaBseHa ru po- 
MOO C MPHMeCbIO MOHTMOPHJIJIOHHTa M KBapila. 


RO 
RSs 
* 
Ko 


Puc. 2. Cxema pacipoctpaHeHua PIMHUCTbIX MHHepaIOB B HepacCTBOPHMBIX OCTAT- 
KaX H3BeECTHAKOB HM2KHEPO (a) MH cpequero (6) capMata. / — KaomMHUT — rugzpo- 
ciioya, 2 — ruypocmola, 38 — MOHTMOpHIWOHHT — ruypocioya 


B Ilpuguectposse (npaspiit 6eper p. [Hecrp, c. bypcyk) u3Becrubl nepexoguble: 
JIOW OT TOPTOHA K CapMaTy, IIpeAcTaBJIeHHbIe MaykOH TIHH MouHOcTHIO 8—10 Mo, 
OJep2KalluxX CMeWWaHHy!0 (ayHy TOPTOHCKHX HM HWXKHeECapMaTCKUX (bopM (KOHK- 
KO-OyIrIOBCKHH TOPH3O0HT), YKa3bIBaIOUHX Ha OTJIOXKEHHE YTHX CJIOCB B CHJIbHO) 
IpeCHeHHOM OacceliHe. OCHOBHbIMH MHHepaJlaMH 3STHX YTVIMH BO (pakluu 
),01—0,001 mM sBuat0oTCA MYCKOBHT H KBapll, a BO Ppakuuu <0,001 mm — ruz- 
ocIOLa, MpHOsHMxKaloulaacA K YTHAPOMYCKOBUTY HW MOHTMOpHJIOHUTy. IIpu- 
YTCTBHE MOCMeLHeETO OOYCJIOBJICEHO MOHTMOPHJIJIOHUTH3alHel THApocsoy, a TaK-- 
Ke, BEPOATHO, Pa3MbIBOM MOHTMOPHJIJIOHHTOBBIX MpOCJIOeB, CBASAHHBIX C Pa3Jo- 
KeHHeM BYJIKaHHYeCKOrO CTeKIa, KOTOPOe B 3HAYHTEJIbHBIX KOJIMUCCTBAX BCTPe- 
(aeTCA B JaHHOH TOVUIULe. 

Cpeqv M3BeCTHAKOB HW2KHEFO CapMaTa, NO MHHepaJiaM TIMHUCTOH dpakWun' 
(epaCTBOPHMOFO OCTATKAa, BbIJeNAIOTCA CueMyloulNe 30HbI (puc. 2 a): ceBepo- 
OCTOUHaA KaOJIMHHTOBO-ruApocmOAUcTad, CeBepo-3alaqHaA THApocsmtoyuctag,. 
(eHTPaJIbHaA MOHTMOPHJIJIOHMTOBO-ruApocuOMucTad WM 1oxwKHaAA PMApocmosuctasa. 

B u3BecTHaAKaXx CpefqHero CapMaTa, MO MHHepaJIbHOMY CoOcTaBy (pakIHH’ 
<0,001 mm, Hameyaetca Tpu 30HbI (puc. 2 6): KaOMMHUTOBO-ru~pocsmiomucran,. 
HpocsOLUcTaA WM MOHTMOPHJIJIOHHTOBO-ruApocsoAucTad. 

IImpoxoe pacnpocrpaHeHue rupocsi0y B U3BeCTHAKAX, OUCBUAHO, OOyCOB- 
HO MX MPHBHOCOM Kak YHCTO MexaHMyecKHx OOpasoBaHHit. IIpumecb Kaomn- 
Ta, KaK BHHO u3 puc. 2, B HH2KHeM H CpefHeM CapMaTe Mpuypouena K OHM 
TEM 2Ke palioHaM, UTO, HECOMHEHHO, OOYCJIOBJICHO BbIHOCOM efO BO B3BeLIeHHOM 
OCTOAHHH MamleopeKoi, Tekyuleli c YKpaHHCKOrO KPHCTasIM4YeCKOrO MaCCHBa, 
OraTCTBO KOTOPOrO MeCTOpOXKJeHHAMU KaO/IMHHTAa OOWeMsBecTHO. Ha Hanuune 
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(B JJaHHOM paiioHe MaleofebTbl B HM2KHECAaPMATCKOe BPeMA YkKa3bIBasl e 
B. I]. Konecuuxos (*); BepOaATHO, ee BAMAHHE CKa3bIBaJIOCb HW B CpeqHeM CapMaT 

IIpupeqesHplt MuHepasoruuecKH CocTaB TVIMHHMCTHIX pak HepacTBa 
PUMBIX OCTaTKOB CBHJeTebCTByeT O ABHOM MpeoOakaHuu FHApocmioL B US 
ReECTHAKAX MHOWeHa CeBepo-3anagqHoro [IpuyepHomMopba, KOTOpble 3aHHMalO 
MaKCHMaJIbHy!0 MOUlatb H OOpasyloT Kak Obl OOWLHH CoH. OcTaJIbHble rJIMHM 
CTbIe MMHepasbl MMeIOT HeGOoJ/IbIOe pacnpocTpaHeHHe HM CIyxKaT mpHmMecamu 
yacTO HMMeIOUIMMM Maleoreorpaduyeckoe 3HaueHHe. | 


VincTuTyT reosorHu UW MOe3HbIX HCKOMAaeMbIX Tlocrynuso 
MoagascKoro dbuinana AkayemMuu HayK CCCP 15 XII 1958 


UMTMPOBAHHASA JIMTEPATYPA 


1Y.B. WVoraucen, JleOaerpamMb! riMHHCTbIX MHHepasoB KpucTasnorpatun, COopH 
ctateH, Tp. PesoposcKol HayuHon ceccuu 1951 r., M.—JI., 1952. 7 B. Tl. KomecuuKkos 
Crpaturpapua CCCP, 12, 1940. °%B. Ml. Tletpos, Tp. Uuct. reon. nayk AH CCCP 
Bp. 95, 1948. 4M. A. Patees, PacnpoctpaveHve ‘IHHHCTbIX MUHepalOB B KHBETCKH 
H ULMrposckHX OTMO*KeHHAX, Bonpocbl MHHePpaNoruH 1acINbIX OOpasoBaHH, KH. 3 u 4 
Visg. Jibposck. yuus, 1956. * H. mM. CTpaxousdH Ap., COopH Ob6pasosaHHe ocazKo 
b COBPeMeHabIX BOQOeMaXx, 3g. AH CCCP, 1954. 
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Aokaane Akagqemunu nayx CCCP 
1959. Tom 125, Ne 5 


[PEOJOTHA 


| 


BAe AH CCCP K. P. YUEMHKOB, E. Ml. EPMOJIOBA u H. A. OPJIOBA 


SMMPEHHBIE MHHEPAJIBI KAK MOKA3ATEJIM BPEMEHH MPHXOJA 
HE®TH B NECYAHbBIE TPOMBILJIEHHbIE KOJIWJIEKTOPbI 


Bompoc 0 BpemMeHH Mpuxoya HepTH B MacT-KOMIeKTOP HMeeT OUCH Baxk- 
Hoe 3HaYeHHE Kak B MPaKTHYeCKOM, Tak HM B TEOPeTHYeCKOM OTHOWeHHH. C peue- 
‘HHEM JlaHHOrO BOMpoca TeCHO CBA3aHO BbIACHeHHe psa ycoBuit tbopMupoBa- 
‘HUA MeCTOpOxKAeHHH HeTH, YTO, B CBOIO OYepedb, ABACTCA BaXKHbIM [WIA BbI- 
‘ABJICHHA 3aKOHOMePHOCTeH B Pa3MeUCHHH HeTAHBIX MeCTOPOXKTeCHHH B 3eM- 
HOH Kope. 

J\aA onpefesieHua BpeMeHH Mpuxoa Her B MecuaHble nacTbl HaMH Cye- 

JlaHa MOMbITKa H3yYeHHA XapakTepa B3aHMOOTHOUICHHA HedbTH C 9IMPeHHbIMH 
MuHepasiamMu. J\IA uCCeqOBAaHHH ObIH B3ATbI OOpa3ibl Hedrecoyep2xKaulux 
mopoq, U3 KpyMmHeHwHxX HedTAHbIX MecTOpoxKJeHHH Bovwsro-YpanbcKow 
o6sacTu, 
Ws mecropoxgenui Pomautkuno, Basan, Tyima3spi, A6mo0HoBelli u 3omb- 
HbIM OBpParu OblIH OTOOPaHb! OOpasibl KBaPIeBbLIX NMeCUYaHHKOB MallMHCKOH CBH- 
TbI H 43 MyxaHoBckoro MecTopoxKAeHHA — OOpa3libl NOPOA HH2KHEKAMCHHOYTOWIb- 
Horo Bo3spacta. HanuGoviee AeTaJIbHO OblIM U3y4eHbI OOpa3zuE! U3 I—IV nuacros 
HW2KHEKAMCHHOYTOJIbHbIX OTO*KeHHH Myxanosa. 

KuaacTuyeckifi MaTepHaJl H3Y4eHHbIX MeCuaHbIX H aJICBPUTOBbIX MOpo mpel- 
CTaBJICH HCKJIOUNTebHO KBapulem (995—98%). Caenyer noLYepKHYTb, YTO H3y- 
yaJIMCb H@PIMHHCTbI€E Pa3HOCTH, WeMe€HTOM KOTOPbIX CJIyKaT UCKJIOUHTEJIbHO 
3IMreHHble MHHepabl. McceqoBaHHble KOJWIeKTOpbI Oo/bWeH YacTbIO OG/ada- 
OT BbICOKHMH 3HayeHUAMM acdpekTHBHOM NopuctocTu (I],= 17—22%). Hapsgzy 
C HUMH Obl OOPa3ibl MecYaHHKOB C Ooslee HH3KHMH 3HaYeHHAMH 9:pPekTHBHOH 
MOPHCTOCTH HM Jaxke HeMpoHuaemble pasHocTH. Kak noKa3a.IHu uCC/eMOBaHHA, 
POJlb SIMMPeHHbIX MHHepaJIOB B WeMCHTAMH HePJIMHUCTLIX Pa3sHOCcTeH KBaplLle- 
BbIX Me@CUaHHKOB HM aJICBPOJIMTOB He ABJIAeTCA PaBHO3HayHOH. IlepBoe u riaB- 
HOe€ MeCTO MpHHawexKUT pereHepallHOHHOMY KBaplly, OObIYHO paBHOMepHO 
MpOHMsbiBatollemy BcIO noposy. Jipyrve 9MHreHHbIe MMHEepaJibl UMeIOT TOKO 
AoKalbubIi XapakrTep BbiJeleHHi M Oomee CrpaHMyeHHoe pacmpocTpaHenue. 

Onurenubli KBapl, uae Bcero BbieAeTCH B BHAe pereHepallMOHHOH 
O6ONOUKH pa3HOl TOJUMHbI MH HEPeAKO TOMbKO CKPeMIAeT OOJIOMOUHBIE 3epHa, 
BECbMa H€3HAYHTeJIbHO 3alOJIHAA MOPOBOe MpOCTPaHcTBO. 

Kap6onatbl (KaJIbUHT MH JOJIOMHT) HW aHrHAPHT, Kak MpaBHJIO, WeMeHTHPyYIOT 
necuaHHKH UM aJICBPOJHTbI OTJebHbIMA MATHAMM pasHoro pa3Mepa u opm, 
MMCIOWNX MOMKHIMTOBY1O CTpykKTypy. Bce yKa3aHHble MHHepaJbl KOPPOAMpytorT 
OOJOMOUHbI HM pereHepallMOHHbIt KBapIL M MHOFa MOJHOCTbIO 3aMellaloT ero, 
O6yYCIOBIMBadA Oaza/ibHbl THM WemeHTaluu. Bpienenve KapOouata M aur: 
puta uallle BCero HaGmOfaeTCA B HeOOMbUIHX KOMMUCCTBAX (3—4%). TovbKo 
B OTICIbHbIX OOpazslax coslepxKaHue KapOonaToOB HoxoguT Jo 25—30%. 

[luput ommrenervyHbli BcTpeyaeTcA B BHC OTACbHbIX KPHCTAaJJIOB pas- 
HOli BEJIMUHHBI WIM B Bue UX arperaToB. Kpynuple KpuctaJbl MMpuTa oOpa- 
gyioT mMofiKuMToBylo crpyKtypy. [lupur Koppo-upyer u perenepallMoHHble 
O601I0UKH UH OGJOMOUHBIe 3epHa KBaplla. Berpeyaerca B KOJIMYeCTBAX, PeKO 
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UccneqoBpaHu OJ, MHKPOCKONOM NoKasaiH, 4YTO B MecyaHHKax HaOsiofa 
JlaCb OMpeesIeHHad MOCeLOBaTeJIbHOCTh OOPasOBaHHA SMHTCHHbIX MMHEPaJOB: 
KBapl| — NMpHT — KapOouaT (KaJIbUMT WM MOMOMUT)— aHTHApHr. 

KpaTKo OCTaHOBUMCA Ha TeHe3HCe SITMTeHHbIX MHHEpaJIOB B H3YYCHHBIX I0- 
pogwax. OTH nopospl 3aneraioT Ha TiyOuHax nopsszKa 1000—2500 m, aro o6ycu0--F 
BHJIO CpaBHUTeIbHO BbICOKyIO TeMMepaTypy B HX. OOpa3soBaHue 9MHTeH- 
HbIX MHHepaJioB, CKOpee BCero, MO*KeT ObITb CBASAHO C PaCTBOPeCHHbIMH KOM-) 
MOHeHeTaMN, HaXOJHBIIMMUCA B MOPCKOl HaAOHHOL u 3aTeM B WJIOBO Boe Oac- 
ceiiHa HaKOMJeHHA NecuaHbIX HM TIMHMCTbIX OCatKOB. B craduio ceMMeHTOre-| 
He3a OHH He Bbillafaid B OCaOK H3-3a HeMOHACbILLeCHHOCTH 3THX BO COOTBET- 
CTBYIOWWMMH couamu. BmocieqcrBuH c norpy2xkeHHeM oOcaKOB Ha TulyOuHy) 
IpOMCXOJMIO H3MCHeHHe (PH3MKO-XHMHYCCKHX KOHCTaHT pacTBopa (NOBBILUeHHe| 
TemiepaTypbl, MHHepasM3allnu, u3menenve pH u v. J). Hlocaequun oKa3aca} 
NePeCbILIEHHbIM CHavasla KPeMHeE3eMOM, a 3aTeM KapOOHAaTaMH HM aHIHApuToM,| 
YTO H OOYCIOBHJIO COOTBETCTBYIOLWMH NOPANOK UX BbIAeeHHA B NOpofax. | 

Ec 43 yKa3aHHOM BbILWe MOCeLOBaTebHOCTH (KBapI, MHPHT, KapOouar,, 
aHTHAPHT) UCKJIOYMTb MUPHT, yCJIOBHA OOpa30BaHHA KOTOPOrO BeCbMa cre-} 
WuUYHbI WH OTIMUAIOTCA OT YCJIOBHH OOpas0BaHHA Apyrux MHHepasOB, TO NepsA-| 
WOK BbIeeHHA KBaplla, KapOoHaTa H aHTHAPHTa XOPpOulo coracyeTcA C MOBbI-} 
I€HHEM BeJIMYHHbI HX PaCTBOPHMOCTH OT KBaplla K aHrHApHTy. | 

Tlpomece pereHepallun, NO HallieMy MHeHHI0, MpOHCXOJHJI B OCHOBHOM B Ha- 
YaJIbHbIM NepHoy anurene3a. VcrouHHKOM TvlaBHOH Maccbl BTCPpHYHOCrO KBaplla, 
MOBC€MECTHO PereHEPHPYIOWLero OGJOMOUHLIN MaTepHaJl, O-BH]HMOMy, SABJIAeT- 
CA pacTBCpeHHbId B MCPCKCH HJM MJIOBOH Boe KpemHesemM. B Oomee mosqHee} 
BpeMA Mpollecc pereHepalluH KBaPlUeBbIX OOJIOMKOB Wel cuadee, YCHIMBAasxCh | 
JIHMIb JIOKaJIbHbIMA y4YaCcTKaMH, UM ObWI BbIZBaH APYrHMH MpwynHamMu (Tepe- 
KPHCTaJJIM3alMA KBapleBbIX OOJIOMKOB NIpH HX CflaBJIHBaHHu 4H Mepepac- 
mpefqeeHHe KpeMHe3eMa BHYTPH TWwiacTa, B pe3yJbTaTe KOPpoO3HH KBapleBore 
MaTepHawia Oomlee NO3QHHMH SIIMTeHHbIMA MHHePasiaMn). 

O6pa30BaHHe KapOoHaTOB (KaJIbUMTAa H WOJIOMHTA) TpoHcxo_usIO Ha CpaBHH- 
TeJIbHO OobWOH riyOuHe. IlocreneHHoe noBbIWeHHe TemnepaTypbl H H3MeHeEHHE 
APyrux (PH3HKO-XHMHYeECKHX NoKasaTeieli, OObACHAeCMOe MeWWICHHBIM Norpy- 
XKCHHEM OTJIOXKCHHH Ha Bce OdJIbUy!IO TyOuHy, OOyCJIOBUJIO H MeWIeHHOe 
MeTacoMaTHYecKoe OcaxkeHHe KapOoHaTOB c OOpa30BaHHeM KPYNHOKPHCTaJ- 
JIMYeCKOH MOHKHJIMTOBOH CTPyKTYyPpl. 

B OTHOWeHHH aHTHUApHTa H3BeCTHO, UTO BeJIHYMHA efO PacCTBOPHMOCTH IIpH 
remnepatype Bpilie 40—60° nonuxKaeTca, MOITOMY ero OCaxKTeHHe Ha OoUIbIUOL 
riyOuHe B YCJIOBHAX CPpaBHHTeIbHO BbICOKOH TeMMepaTYPb! BMOJIHE BO3MOXKHO. 
OHM H3 JOKa3aTeIbcTB Ooulee MO3s{HerO BbIZeeHHA AHTHApHTa, No cpaBHe- | 
HHIO C KapOoHaTaMH, ABJIAeCTCA MPpHypOueHHOCTh MocweqHero K Nepndepuivon 
30HE CTAXKCHHH JOJOMHTOBOFO IeMeHTA Mp COBMECTHOM HaxOKeHHH aHTHApPHTa — 
4 JOJIOMHTAa. 

Urak, aHasiv3 NociefoBaTebHOCTH OOpa3s0BaHHA ZNHTeHHbIX MHHepasoB 
B KBaplleBbIX MeCuaHHKax HW aJIeBPOJIMTAX MOKa3aJl, UTO MHHEePaJIbl, BbIeJIMB- | 
WHeCA ToceqHHMM (KapOoHaTH! HW aHrHAPHT), ABIAIOTCH HOBOOOPasoBaHHAMH, | 
BO3HHKIUMMH B YCJIOBHAX OBOJbHO OObIIHX ryOuH. 

Beraer Bonpoc, KaKOBO B3aHMOOTHOLIeHHe Hed)TH C 39TMTeCHHBIMA MMHEpa- | 
JiaMH HW Kakoe MeCTO OHA 3aHHMaeT B PAY MOocNeAOBATeMbHOCTH BbIAeeCHHA | 
STIMPeHHbIX MHHepaJIOB, CCIM PacCMaTPHBaTb He*Tb B NeCuaHbIX MOposax Kak | 
MHHepavJibHoe TeO. 

Herb Bo BCexX PaCCMOTPeHHBIX OOpasllax 3anlOHsAIa BCe CBOGOAHBIe co06- 
WLatOUlMeCA MOPOBble KaHaJIbl MeCUAaHHKOB H aJICBPOJHATOB, Y2Ke MpeBapuTesb- | 
HO CIEMCHTHPOBaHHbIX SMHTeHHbIMH MMHepasiamu. PopMa BKOUeHHM HedTH | 
B necuaHuKax MH aJleBpOUTax OOycOBeHa MOpdolorHveli NOpoBoro mpocrpan- 
CTBa H ABJIACTCH €€ NOBTOPCHHeM. OMMTeHHbIe MMHEPaJIbl, KaK MPaBHJIO, BKJIIO- 
YeHHH HepTH He cosepxatT. MHorga orMeyatorca TOHKHe MVIeHKM He*TH Ha KOH- 
TaKTaX KBapIeBbIX 3€PeH C SIMMFeHHbIM KapOOHAaTHbIM H AaHTHAPHTOBBIM ILeMeH- | 
TOM NO TpelltMHaM CiNaHHOCTH HM MO KOHTYPaM OTJC/IBHbIX KPHCTAaJIOB Ka bITa, | 
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HONOMHTa H aHrufputa. Bce sto MOKEeT CAYKUTb NOKa3aTebCTBOM TOFO, TO 
He)Tb 3anOJIHAJIa MOpPOBble MpocTpaHcTBa NOpos nocwe BLILeEMeCHHA B HUX BCerO 
KOMIIeKCa SNMTeHHbIX MMHEpasiOB H, ClefOBaTebHO, HMeeT HanOonee T03/- 
HUM BO3pacr. 

TakuM OOpa30M, MMHepamoo6pasyrollMe mporeccst, poTeKaBluHe B mecua- 

‘HBIX H aJICBPHTOBbIX NOPOfaxX MPOAyYKTHBHBIX MaCTOB paCCMOTPeHHbIX MeCTO- 
‘Pox eHui, OblWIM B OCHOBHOM 3aBepleHbI JO aKKYMYJAIMH B HUX Hepru. Be- 
‘POATHOCTb MPOMBIWVICHHbIX CKOINJICHHH HedTH B NecuaHukax UH aseBpomuTax 
‘(oO OOpa3s0BaHHA B HHX SNHTeHHbIX MMHepasioB, HaM KaxKeTCH, UCKIOUAeTCH. 
| J[pyroH BO3MO>%KHOCTHIO OPHeHTHPOBOYHOrO onpeseeHuaA BPeMeHH YHQUJb- 
‘Tpalluy HeTH B NOpOy CyKUT CpaBHeHHe KOMIVIeKCa H CTeNeHH HHTCHCHBHO- 
CTH S9MHMTeHHOPO MHHepasooOpas0BaHHA B BOJOHOCHBIX MW HetpTeHOCHBIX Mopojlax 
TMIpOAyKTHBHBIX Macros. Ecau npuxoy Heru B NOposy mpekpauiaer B Hel BCA- 
‘KHe MHMHEpasooOpasyriollne Mpoleccbl, TO B BOMOHOCHBIX Mopokax yka3aHHble 
“TIpolleccb! MOryT MpofoxKaTbeA U MPHBOAUTb K OOPa3s0BaHHiO HOBbIX MUHepasib- 
-HbIX BHJIOB. 
B BOMOHOCHEIX HW He*TeHOCHEIX NOpoOdax MPOAYKTHBHBIX MactoB MyxaHos- 
-CKOTO MeCTOPOXKAeCHHA BCTPeuaJICA OMHH HM TOT Ke KOMIMVICKC STMHTeCHHLIX MHHe- 
pasioB Cc OAMHAKOBOH MOCeOBAaTebHOCTHIO HX BbIeTeHuA. Ofnako creneHb 
MHTCHCHBHOCTH BbIJCJICHHA KaJIbIMTa UW JOJIOMUTA B BOJOHOCHBIX Toposax He- 
-CKOJIbKO BDIIe, eM B He(TEHOCHHIX. 

JlaHHoe OGCTOATEJIbCTBO, BEPOATHO, ABJIACTCA CBHeETEbCTBOM TOTO, UTO 
-B TO BpeMA Kak Tipollecch! OOpa30BaHuA ITHX MMHEPaJIOB B HeTeHOCHBIX MOpo- 
‘flax MpekpaTHJIucb, B BONOHOCHBIX OHH MpoOsOKaUCch elle HeEKOTOPOe BPeMaA. 
Ilpu cpaBHeHHH pe3YyJIbTaTOB UCCeJOBaHHH HedTeHOCHbIX NMOpo HH KHEe- 
-KaM@€HHOYTOJIbHBIX OTMO*KeHUH MyxaHoBcKOoro MecTOpOxKJeHHA, USYUYCHHbIX 
—~Goulee JleTaIbHO, C MOPpOAaMU-KOJJIeKTOPpaMH JBOHCKUX OTIOKeHUM PomMaLiKku- 
Ha, Bapaos, Ty#ma30Bu Ap. Ha6modalacb OfHa HU Ta *Ke KapTHHa. ToulbKO 
qipollecc OKBaplieBaHua B WeBoHe B pxfle clyuaeB Obl BbIPAayKeH HHTeCHCHBHEE. 
Hedrtb, kak MpaBHJO, M B ACBOHCKUX NOpoax BHINOMHAAa COOOMLAIONLMeECA MOP! 
| TeCUaHHKOB HM aJI€BPOJIMTOB Moce OOpas0BaHHA NOCMeTHHX MO BPeMeHH BbIe- 
JICHHA 3MMPeHHbIX MHHepasiOB; BKJNO“eHHA HeTH B SMMTeHHbIX MMHEepasax 
—Bcerfla OTCYTCTBOBAJIH. 


Iloctynnao 
9 XII 1958 
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Jloxxagn Arkayemun nayk CCCP 
1959. Tom 125, Ni 5 


MHHEPAJIO‘H 


B. E. KYMAH 


O HEKOTOPbIX OCOBEHHOCTAX HATPOBOFO METACOMATO3A 
B KPHBOPO)KCKOM BACCEMHE 


(IIpedcmasaeno axademuxom JI, C, Kopacunckum 28 XI 1958) 


B upenzenax Kpnsopoxckoro xelesopyf—Horo OacceiHa HaTpOBbIM MeTa- 
COMaTO3 HaHOovlee pa3BHT B CeBepHOl ero uacTH (B palioHax pyJHuKOoB «lMeHH 
1 Mas», «AHHOBKa» u «/KesTad peKa»), a TakoKe B Npefesax CakcaraHcKOH CHH-| 
KIMHamH. Kpome Toro, pa3BHTHe HaTpOBOrO MeTaCOMaTO3a YCTAHOBJICHO B M0-- 
pogax Tapanako-JIMxMaHOBCKOrO aHTHKJIMHaJla. 

OG6acTb HaTpOBoro MeracoMaToO3a B Mpesemax pyHHKOB «/KeTad peka», 
«AHHOBKa» MH «Mmenn | Maa» no cBoemy xapakTepy onpeflesiseTcaA KaK 30HA 
[IPCMMYI[eCTBeEHHO CIVIOWHOrO HaTpoBoro MeTacoMaTo3a (HJIH MeTacOMaTO3a 
mpomuTpiBanua). MeracomaTHuecKoMy 3aMeleHHI0, KOTOPOe 3feCb HeT LWHPOKUMI 
(@poHTOM, MosBeprarwrcaA pa3IM4Hble MMHePaJbl (KBaPUW, KaJIbUHT, MarHeTHt), 
B pe3yJbTaTe Yero OOpa3yiOTCA albOHT MH WleOUHOH amuoow. 

TOmuuee, B mpefetax CakcaraHCKOH CHHKJIMHaJIM, MpOLyKTOM HaTpoBore 
MeTaCOMAaTO3a ABJIAIOTCH STHpPHH HM WenouHOH amduOon. Ha stom yuacrTKe! 
HaTPOBbIH MeTaCOMaTO3 HOCHT XapakTep MocuOHHOrO, H30upaTeIbHOrO, Tak Kak 
Me€TACOMaTHYeCKOMY 3aMeUleHHIO MosLBepraercs NoposooOpa3ylouwlu KYMMUHITO- 
HHT, paciipelesAtOWlMHCA B OCHOBHOM MOCJIOHHO, 

Ene roxkHee OTMeyeHa OOJIaCTb Pa3BATHA HAaTPOBOTO MeTaCOMAaTO3a B 2Ke/Ie- 
3HCTbIX KBapuNtax Tapanako-JIMXMaHOBCKOrO aHTHKJMHasla, OHAKO O Xapak- 
Tepe MeTaCOMaTHYeCKHX MPOABJICHHH Ha 9TOM yuacTKe He OblIO NOUTH HMKaKHX | 
Wanupix. [I[paBga, B HeEKOTOPHIX PpaOoTaxX yNOMMHasOCb O MpoxKuUMKaX LWem0U- 
Horo am@uOoula 3 WaxTbl HM. KasiHHHHa H MPHBOAMIMCb HeKOTOPble JaHHbIe 
M10 KPHCTaJJIOONTHKe HM XHMMYeCKOMY CocTaBy KpoKHAomUTa ('). | 

Kak BbIACHHJIOCh B Pe3yJIbTaTe TeOMOTOPasBeAOUHbIX pa6oT, MPOH3BOMHB- | 
WMXCA MpH HemocpeAcTBeHHOM y4aCTHH HM MO PyKOBOACTBOM aBTOpa, HaTpO- 
BbIM MeTacoMaTo3 Tapanako-JIMXMaHOBCKOrO aHTHKJIMHasla MMeeT XapaKkTep- 
HbI€ OCOOeHHOCTH. 

B nofzemupix BbIpaOorKax WaxTbl WM. KaJiMHHHa Hamu 3acbHKCHpoOBaHO 
15 xu WeOuHOrO am*uOola, mpelcraBrstoulero coGoli MuHepasH30BaHHble 
MOJIOCTH COpoco-cABHTOB, KOTOPble CeKYT BOCTOUHOE KPbIIO AHTHKJIMHAJIa U 3a- 
TYXaloT 10 HallpaBsJIeHHIO K ero OceBO uacTH. 

IIpocrupanne xn CyOWMpOTHOe, NOUTH BKPeCT MpocTupaHulo aHTUKIMHAaNA, 
mayeHue KpyToe, 10 BepTHKaJIbHOFO B HallpaBJIeHHM K IOTO-IOFO-BOCTOKY, perKe 
K ceBepo-ceBepo-3anally. 

Ilo mpoctupaHMio 2%KWJIbI NpoclexKeHbl KBeplwiaraMu Ha paccToaHHe Jo 50 m, 
a OypoBbIMH CKBaxkKuHamu — Jo 200 m. 

Ilo naenuto *usbI MpocsexkeHb! 10 60 M; OH, HECOMHEHHO, Mposom«Katorca 
Aanbue Ha rayouny. 

MoulHocTs KH KOMeOeTCH B Mpesenax or <1 MM Jo 2—3 cm; Mecramu BeTpe- 
“alOTCA Pa3sAyBbI MOWLHOCTEIO Yo 10—3U cM (BbINOHeHHbIe MOOCTH MpHOTKpEI- 
BaHHA). 

Iferouno amdu6om — cuuero wBeta, mpeycTaBleH MaccHBHEIM WI PbIX- 
JibIM arperaTOM C MAaTOBBIM OJIeECKOM, TOHKO3ePHUCTHIM arperaToM, Jatoulum 
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MWIaACTHHYATHIC OTACJIbHOCTH C LIe@IKOBUCTHIM 61eCKOM; NIpHCyTCTByeT Tak2Ke B 
BUe BOJIOKHHCTHIX arperaTos. 

Bce YKa3aHHbie MopdovlormyeckHe Pa3HOBUAHOCTH MHHEePpaJla BCTPeualoTca 
COBMECTHO, B OJHOK 2KNIE, OHA H3 STUX pa3HOBHAHOcTeH MOKeT JIOMHHHPOBaTb 
Ha OlpeeJIEHHOM yuacTkKe. 

OntuyeckHe KOHCTAHTbI LULesIOUHOrO 
amcduG6oa XapakTePH3yloTCA CEN YtO- ‘Kusnpupiti 
LMM JIaHHbIMH: Ng = 1,694 + 0,002; KomnoHeH- wwenouHOH | Pu6exurT 


IPAM er mnte) al 


i -271690i.0, 00 2:01 p-Wp2= 0,004 crouumtsgrolteperreonalon Cima: 
2V = — 80°. Tlneoxpousm: no Ny — tem- Egan) 
Mo-cuHHH, no N,—cunnh, no N,— f 
%KeJITOBAaTO-Oypplli. Y WMHenne orpiita- Ace sry ita ares 
TeJIbHOe, YrOJI yracaHHA OTHOCHTebHO AlsOs 0,74 0,43 0,38 
yasmuenusa 3—5°. Fe.03 17,66 | 15,83 | 15,95 
Ilo xumuyeckomy cocraBy mleOuHON ra 13,37 | 19,19 eaee 
amMpnoo KH OM30K K_ pu6eKuTy MgO 6.03 ae Ho 
(HeCKOJIbKO Oovlee MarHe3HasieH) HU OTJIH- CaO 1,35 1,78 2,55 
YaeTca OT HaHOoulee pacipocTpaHeHHo- NazO 7,40 5,00 4,54 
To B OaccelHe pofycuta, oOpa30BaBue- i . ess 0,80 Oe? 
TOCH MeTacoMaTHyecKH 3a cCueT KyM- HOn 0°26 0.23 0.18 
MMHrTouHta (°). COs 0,36 Ly. = 
_ Hemxe mpusogurca conoctapsenne T.nu, af 2,72 2,26 


XMMHYeCKUX COCTABOB ULeJIOUHbIX amqn- | | | 
Gonos (cM. Ta6n. 1). 100,0 | 100,82 | 99,87 
-.  Kpuctasioxumuyeckan dopMysla %xWsbHOrO WenouHoro amdu6ona, pac- 
CuHTaHHad mo metoyy B. C. Co6ouesa: 


 (Nae,16 Ko,04Cas,35)3,65 (Mgi,37F ey. Fe; 59 )5,.05 [OH] 2 [Alo,13Siz,s3 O20,52 (OH); 43]. 
HauGosee cytlecTBeHHoe pa3yIMuHe B XHMMYeCKOM cocTaBe colocTaBvise- 
MbIX MUHepavIOB 3akNOUaeTCA B COOTHOWICHHH TlaBHbIX H30MOpHO 3aMellalo- 
DMX [pyr Apyra OKUCJOB: Ait 2XIbHOrO wWlesOuHOrTO am@uOola Mw puOeKuTa 
Fe > MgO < Na,O + K.O; yuia pofycuta, HacGopot, FeO << MgO >Na,O+ 
+ K,0. 

Tepmuueckne aHa3bI WlesouHOro ampu6oa (anamutuK JI. PpiOakosa, 
muporpad Kouctpykuun @&. B. CbipOMATHHKOBa) BBbIABHJIM SHOTepMHueCKHH 


adcdekT B mpefemtax 930—953° (puc. 1), BbI- 


553° 3BaHHbIM BbIjeJIeHHeM KOHCTHTYWMOHHOH BOJbI 
WM pa3JIOXKeHHeEM 2KWJIbHOrO WlesOUHOTO aM(pH- 
5 ra? |e Oovla. 
466 PeHTreHOCTpyKTYPHble aHaJIM3bl (aHaJIMTUK 
N48 [. Cwyyopexko) moka3aM, 4TO CcTpyKTypa 
N49 490° _ 48" _Jrogo += KM IBHOTO UeOUHOrO aMdHOola HeHTHUHA 


I95° ° CTpykType KalcKoro kpoKHomutTa (lOxm«Has 
N47 43 ° 

Gf Aqpuka). 
N66 ore ° Ilo pe3ysbTaTaM MpOH3BeJeHHbIX OMmpeye- 


aera Je@HvH UW aHaJH30B 2KHJIbHbIM WlelOuHOH 


am@u6ouI OTHECeH HaMH K H30MOp*HOMy psAy 

N11 3p?» ———_J ‘ puOekutT — pofycuT (61mxKe K pHOeKHTy) HU 

4§9 ———___—_— Ha3BaH MaQrHHii-pHOeKHTOM, a ero BOJIOKHH- 
cTad pa3HOCTb MarHHii-KPOKHOJMTOM. 

Puc. 1. TepmorpaMMbl 2HJIbHOTO OnucaHAble BbILIe 2KHJIbI WIeIOUHOTO aM- 

wenounoro amu6oua (bu6oa OObINHO COMPOBO*KAalwoTca IWleOUHO- 

amdu6o0B0H MUHepalHsalven, UAyuleH TBy- 

MA IYTAMM: BO-lepBbIxX, MO TpelluHaM OMepeHus, ApoOMeHNA, KMMBaxKy H 

TPCLIMHAM OTJebHOCTH aOcouIOTHO Ges MpH3HaKOB HaTPOBOrO MeTacoMaTO3a 

BO BMeULalOUlMX MOposax, ecM MocweqHHe B CBOeM coOcTaBe He COseprKaJIn 

MarHe3HaJIbHO-2Ke/Ie3HCTHIX aAMPHOOJIOB, HU, BO-BTOPbIX, MeTaCOMaTHYeECKMM Ily- 
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TeM 110 fpocmolikaM moposooOpasyloulero MarHe3HaJibHO-2KeesucToro aMpA- 
60a (KYMMMHITOHHTA). 

Makpockonuyeckv 2Kee3HCTbIe KBAPIMTbI, NOABepruivecA HAaTPOBOMY MeTAa- 
coMaTOsy, OTJM4aloTCa CHHUM oTTeHKOM. [lox MHKPOCKONOM B TakHX Mopomax 
HaG@JlOLaeTCA 30HaIbHOe OKPalliMBaHHe B CHHHH WBeT MarHesHaJIbHO- *Kee3HC- 
Toro am@u6oma (KyMMHHrTOHNTa), BCIeqCTBHe MeTacOMaTHYeCKOrO «OmleadH-| 
BaHHA» BOIM3H X%XHJIbI wemouHOrTo amduGoma (puc. 2 u 3, CM. BKJelKy K 
ctp. 1005). 

Mou{HOcTh 30HbI OKOJIOTPeWIMHHOrO H3MeCHEHHA MOpos — OT HeCKOJIBKUX 
caHTumetpoB Jo 10—12 m. Takoh xapakTep NpOABJIeEHHA HaTPOBOTO MeTacoOMa- 
TO3a MO3BOAeT KBaJM@ULMPOBaTb e€fO KaK OKOJIOTPelMHHbIA. 

Takum 06pa30m, B leom mo KpuBopoxcKomMy OacceHHy MO MHTCHCHBHOCTH 
HaTpOBOrO MeTaCOMaTO3a B XKEJIE3HCTLIX KBaPIMTaX yCTaHaB/MBaeTCA onpeyle- 
JI@HHaA MOCMeAOBATebHaA 30HAJIbHOCTb: 30HA CMJIOWIHOrO HaTPOBOTO MeTaco- 
MaToO3a, JIA KOTOPpOH XapaKTePHbIMH HaTPOBbIMH MHMHepaJlaMH ABJIAIOTCA aJlb- 
OUT H WelO“HOH amdu6os; 30Ha NocoMHorO M3ONpaTeJIbHOTO MeTaCOMAaTO3a 
C 9THPHHOM H LeJIOUHbIM aMPHOOJIOM; 30Ha OKOJIOTPelIMHHOrO MeTacOoMaTO3a, 
JIA KOTOPOH XapaKTePHbIM HaTPOBbIM MHHePaJIOM ABJIACTCA TOJIbKO Tie 
ampu6ou. 

Takasn 30HaJIbHOCTb yeTaHOBeHa TO pe3sko ripeoOslaarouyemy xapakTepy | 
MeTacOMaTO3a B TOM HIM HHOH 30He. Tak HalpuMep, MarHHH-KPpOKMOJIMTOBbIe 
XKUJIbI BCTPeyaJIHCb HaMH BO BCeX 30HAX, a QICMEHTbI NMOCMOMHOrO U3OupaTeb- 
HOrO MeTacoMaTo3a eee H B CaMOH CeBepHOH 30HE CMJIOWIHOTO MeTaCo: } 
MaTo3a. 

YBeIMYeHHE HHTCHCHBHOCTH HaTPOBOrO MeTacOMaTO3a NO HallpaBJIeHHIO «| 
ceBepy CoBNaaeT C HalpaBJIeHHeM yCHJIeHHA OOero MeTaMOopdu3mMa TOpos 
KPHBOPOXCKOH CepHH HU C YCHJICEHHeEM MHTCHCHBHOCTH MarMaTH¥eCKHX MPOsAB- 
JeHHH, Ilo-BuqumMomy, 9TO CBHeTebCTByeT O THApOoTepMasIbHOH mpupose 
PaCTBOPOB, BbI3BaBLIMX HaTPOBbI MeTaCOMAaTO3. 

@MpouT HaTpoBoro MeTacomaTo3a JBHTraJicA K 1Ory C ceBepHol uacTH KpuBo- 
poxekoro OaccefiHa, KOTOPad B NpoOsouKeHHe BCel TOKeMOpHHcKOM (BO3MOXHO. | 
YaCTHYUHO HM MOCIeKeMOpHHCKOH) ucTOpHu (bopMupoBaHHA OaccelHa OCTaBaJlack 
30HOH HanOolee TEKTOHHYeCKH OCTAOeHHOH HU MOLBepxKeHHOM MarMaTH¥UeCKHM 
HM MHEBMATOJIMTO-THAPOTepMaJIbHbIM BO3eHCTBHAM. 


Ilocrynuuo 
27 XI 1958 


WMTHPOBAHHAS JIMNTEPATYPA 


1A. 1. Hukoapbe kn it, Cos. reom., cOopx. 50 (1956). 2 10. Wp. lonmoBpuuKk & | 
a, Muuepanor. c6opu. JIszosex. reo. OOIIL., Ne 7 (1953). 
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Hoxaane Akagemun nayrx CCCP 
1959, Tom 125, Nb 5 


IETPOrPA®H A 


B. Jl. KOFAH 


K TEHE3SHCY CAMOPOJHOM CEPbI 
(ITpedcmaeaeno axademuxom H. M. Cmpaxoeoim 26 XII 1958) 


Ha Bompoc 0 npoucxorKeHun MecTopoxkKeHUit ocaZouHOH Cepbl CyulecTBY1OT 
) pasnuunple B3risdp ((',4-°) w Op.). Bombuioe Mecro npu 3TOM yeAeTCA BBI- 
| ABJICHHIO BOSMOXKHOCTH OOpa3s0BaHHA CepHOH pPyAbl 3a CueT BOCCTaHOBJIeCHHA 
| THMIca HW 3aMelleHHA ero CepoH M KaJIblMTOM in situ. B cBoe Bpema B. II. Kpo- 
‘top w JI. M. MuponoupcKkui (*) yKa3piBamM Ha HamMune MOpdosoruyecKoro 
CXOJCTBa BKJIIOUCHHH Cepbl B H3BecTHAKaX P, I[loBombxbA C BKJIIOUCHHAMH B 
)HUX aHrHAputa. 
IIpopeyqeHHoe HaMH M3yyeHHe CepHBIX py MH BMelllaoulux mopox TaypyzaKa 
| MO3BO/1AeT MOMOMTH K PpelweHHIO STOTO BOMpoca c Apyrux nosuunit. 
IIpu u3yyeHHH aKUeCCOPHbIX MHHepaJIOB H3BeECTHAKOB HM TuncoB (aHrHypu- 
) TOB), BMeCLLalOUIHX CePHble PyAbl, OblIO BbIACHEHO, TO aKUeCCOPHH 3TUX AByX 
| rpynn nopox otmuuatotrca Apyr or Apyra (ta6n. 1). 
| Cepupie pydb Taypaka MoxKHO pa3sleluTb Ha Be GObIUIMe, IPHMepHO PpaB- 
ube, rpynnpt. B I rpynne cepa mpesctaBsser co6oH 3epHa HIM XOpOUo orpa- 
HeHHbl€ KPHCTaJVIbl, HX CPOCTKH pa3M4HOK BemMUHHDI (oT 0,O——1 mm Jo 2—5 cm 
u Oovlee), BHIMOJHAIOULMe MOPbl, KaBePHbl HM TPeULMHbI BMecTe C KaJIbILHTOM. 
IIpuyem xapakTepHo, 4TO cepa MpHypoyeHa MpeHMylecTReHHO K HW KHeH 
yacTH mosmocre, a KaJibuMT — K BepxHel. Bo II rpynne (Tak Ha3bIBaemble 
| ducnepcupie pybl) cepa B BHe MeIKHX 3epeH (ecATHIe H COTHIe JOM MAUJ- 
suMetTpa) OOpa3yeT TOHKOe CpacTaHHe C KaJIbUATOM. OO6bIuHO 9TH PYyAbl UMeIOT 
TOHKY!O CJIOHCTOCTb, YaCTO HaMOMHHAaIOULylO CJIOMCTOCTh B TuMmcax HW aHrHy- 
purTax. 

OtuHocutTeibHO 9mMreHeTuuHocTH I rpynnbl pyq y uccmegoBatenen (1,?,4-7 
HeT pa3Hormacud. Tenesuc II rpynnpr py npescrapianca wescHpim. Jaa 
BbIACHCHHA 2TOTO BoMpoca Oblwio cyelaHo cesyroulee mpeslmooxenne. 

Ecim uacTb CepHbIxX py O6pa30BaJlacb 34 CUeT 3aMeLLCHHA Frunca, a Apyraa— 
3a CUeT 3aMeCIILCHHA H3BeECTHAKOB, TO B TaKOM cjTy4ae: 1) akleccopHble MHHe- 
panbi I rpynmbl JOM>KHbI ObITb COMOCTABHMBI C aKIeCCOPHAMM FHMCoB; 2) akMec- 
copuu II rpynnbl py MOJKHbI COMOCTABJATbCA C AKI,ECCOPHAMH H3BeCT- 
HAKOB. 

Ja WpoBepKu 3TOTO MpeANONOReHUA ObiIH MO yYeHbI HeEpacTBOpHMble OC- 
TaTKM runca, aHrugputa (pacrsopeHuem B 20% MHMOHHOKHCJIOM aMMOHHH), 
Pa3/IHUHBIX THMOB Py M U3BeECTHAKOB (pacTBOpeHHeM B 3% CO/IAHOM KUCIOTE). 
BovsibuiMHCTBO aKILeCCOpHbIX MHHepavioB, 3a HCKOUeHHeM TuMca, aHruAputa, 
wenecTHHa, KBaplila, CyJIb(PUAOB H THAPOOKHCJOB *Kelesa, COCTABAIOT JIMLUIb 
JIECATHIC HW COTHIC JOM MpOWenTa COOTBeTCTBYIOWLeH (pakIMH, a HEKOTOPHIe IIpH- 
CYTCTBYIOT JIMIb B Bue eAMHMYHBIX 3epeH. IIpuBosumMoe HuxKe CoMocTaBIeHHe 
pa3svIMYHbIX [py akWeccOpHbIX MHHepasIOB MMecT KaveCTBeHHbIH XapakTep. 
[lpu conocraBeHuu M3 HepacTBOPHMOrO OCTAaTKA HCKMOUaIOCb CofepxKaHHe B 
HeM CepbI, KaJIbuutTa, rumca. ConocTraBjeHve MMHepasloB TAKeON PpakUHH 
MpoBosusocb Ges yueTa KOMMUeCTBa WeecTHHa, Cofep2xkaHve KOTOPOrO MO2KeT 
COMOcTABAATh CAMHHIbI MPOUeHTOB OT BCel MaccbI NoposL, uHOrZa Jo 5—7%. 
Oynako cielyer OTMeTHTb, ITO CosepxaHnHe ero B rumce B OOleM B 2—3 pasa 
MeHbINe, UeM B pyle. PesybTaTEI ConocTaBeHNA MpHBOAATcA B Tabu. |. 
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Ta6nauna 1 


Tpynna pyApl 
seine ig = Sa eie se le ae one ee sbscnianK 
Munepaa auree pur ‘ FP 

Jlonomut SEF a = = 
Ksapl (Kpuctasibl HM arperaTbt) + | -+-+ Alaa + 
Xasuesou, KBapunH, onas sea aie ate sik 
Llenect uH +++ -+ Pot aectine ily at-chctsinatees (> meters 
Baput zs = sa ++ 
@Mmoopur + a + ae 
CykKuHHHT a = ah = 
Kpapu, (OKaTaHHble 3epHa) ttt p+) 4+4+t+44+ — — 
Maarvoksa3 t+ tee = = 
ByskaHMyeckoe CTeKJIO +44 sheild lal fete 
AnvasbuuM = ae aie aa 
Ilupokcenbi ale oe le else, ai a3 
Amobudoupt asa ie ae me 
Buotut cpt aba webedicae a er 
Myckosut alele dial aie Sle 
Sn Pa eee ae oe 
XwoOpuToun cae = ae ie 
U\uctex Hodge apes = are 
CraBpouMurt as si os = 
Kopyxa site es = em. 
Bepuaa (?) He ae = a 
Typmanu sible 6 -# HE 
I panar ol ae = es 
L|upkoH ot = - a 
Pytua Ayal Ze = ee 
AxatTa3 MW THTAHUT ails se be Bs 
JlevKoKceH ae uk at ar. 
Tluput u cyabpugy Meaqu a8 dite He Atos Ae aut 
MarHeTuT, THTAaHO-MarHeTHT, HJIbMe- 

LT slain = lesa ai + 

IIpumeuaunusa., 1. DKMpHEIM wipuHpToM BBbI_eeHbl XapaKTepHble MHHEepadibl. 


2, ++++-+ cppillle NOJOBMHBI @pakunu (fo 80—90%), ++++ okono nomOBMHEE 
paxunu (40—60%), +-+-+ Menee nonoBnHb! ppakunu (10—40%), +--+ HesHauuTembHOe 
KommyectBo (1—10%), ++ eAMHM4HbIe HM pexKO BCTpeyatouMecH 3epHa. 


IIpupeqenHpie aHHble MOJIHOCTbIO OTHOCATCH K BMelLaloulHM Mopolam 
(runcaM, aHrv{putTaM WH M3BecTHAKaM). Ilo akWeccOpHbIM MHHepasiaM PyJbI MOXK- 
HO pa3feHTb Ha [Be rpynnbl. OfHa xapakTepH3yeTCA OTHOCHTEJIbHO HeOOJIb- 
WIHM OOUIHM KOJINYeCTBOM aKIleCCOpHeB MPH HX NOBbILIEHHOM BHOBOM pa3HO- 
oOpasuu. K sto rpynne OTHOCHTCA 3HaYMTebHaA YaCTb (HO He Bce!) Aucmepc- 
HbIX Py, CAMHHYHbIe OOPasitbl MeEpBOH HX OMHCAHHBIX BbIlWe rpynn pyZ. 

Jipyraa rpynna py XapakTepH3yeTcaA OTHOCHTEIbHO NMOBbILICHHbIM OOLIHM 
KOJIMYECTBOM AKILeCCOPHeB, TIaBHbIM OOPa30M 3a CueT lesecTHHa UH CysbuoB, 
MPH OTHOCHTeIbHOM OeAHOCTH pa3/IMYHbIMH MMHepasamu. K sto rpynne or- 
HOCHTCH OOJbINMHCTBO PyJ NepBOl H3 ONMCAHHIX BbIIe rpynnm py u wacTb BTO- 
pou. 

Bovibilioe CXOJCTBO aKieccopHeB THMca HW 4YacTH ANcHepcHoli pysbI OCOOeHHO 
HarlAHO BUAHO Ha pAe OOpasilop, KoTOpble, CyA MO TeKcType, HeCyT CueLbI 
MOCTeNeCHHOFO MeTaCOMaTHYeCKOrO 3aMeleHHA THNca pyfol uM oTOOpaHb Ha 
KOHTaKTe C TaKHM pacueTOM, 4TOObI B OAMH OOpasel, NoMmaiM Kak runc, Tak 
M pyfa. HccneqoBpanne UX NOKa3bIBaeT, YTO aJIJIOTHTeHHbIe aklleccopuHn Tunica 
M PyAbl MOUTH MOJIHOCTbIO TORKAeCTBeEHHbI. BO3MOXKHOCTb TOO, YTO MMHEpavIbl, 
OOHapy2KeHHble B rurice, MoMasH B Hero 3a CueT OruMcoBaHUA LucrepcHodt pydul, 
MCKJNOUAeTCA MO TOM MPHYHHe, YTO FHICbI, KOHTAKTHpytoulMe C pyLol, Kak 0 
TEKCTYPHbIM MPW3HaKaM, TaK H NO KOMIMJIe€KCY AKIECCOPHbIX MHHePaJIOB He OT- 
JMYAalOTCH OT AHTHAPHTOB, CJlaratolluxX TlaBHYyIO MaCCy MpOAyKTUBHOH TOMI. 

OOpaitaer Ha ce6a BHUMaHHe OGorallleHHOCTS TunCoB (aHrHApuToB) aktec- 
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COPHAMH N10 CpaBHeHWiO C M3BecTHAKaMH. [JpuueM OueHb YaCTO MMPOKCeHbI U 
aMuOoJbI HMelOT yrvlOBaTyI0, YaCTHYHO uZMOMOpdHyio dopmy. [locnegHee 
OOCTOATEIbCTBO HaXOJMT OOBACHeEHHE B TOM, YTO 3HAUHTeIbHaA YacTb 3TUX 
MHHepaJiOB Nonayaer B MOPOAy BHYTPH YelllyeK MyCKoBHTa (u OuoTuTa?). IIper- 
mMOJlaraetca, yTO oOoraleHue runca (aHrMfputa) aklleccopHsamMu CBxA3aHO Cc 
yCJIOBHAMH ero HakOMNJeHHA — Oovee OJIM3KHM MOOX%KeCHHeM CylIM Hu GOomee 
MHTCHCHBHBIM ITIPHBHOCOM BeLllecTBa. Bo BpeMA OTJIOXKeHHA H3BECTHAKOB Oac- 
CeHH, Pe OHH OTJaraJucb, Obl Gomee yAaneH OT CylM, a KMMaT Obl Govlee 
BJla2KHbIM. 

IIpuBeqenHblit Matepva, Hapsqy c Apyrumu (*), MoKaspiBaer, TO MO Kpali- 
HeH Mepe uacTb JHCIepCHbIX py OOpaso0Balacb 3a cueT HeMocpescTBeHHOrO 
3aMEleHHA (COOCTBEHHO MeTacoMaTO3a) aHTrHApPHTOB (uepes rHMchI) cepHo pyol. 
QOTO 3aMellleHHe MPpOHCXOAMT KaK MO MHKPOTPellMHaM HamwacTOBaHHA (TVilaB- 
HbIM OOpa30M), TaK HM NO Te€KTOHHYeCCKHM MMUKPOTPellMHaM. 


VWuctutyT reomorun Toctynusto 
AkajlemMHH Hayk TypkKMCCP 15 XII 1958 


UWMTMPOBAHHASH JIMTEPATYPA 


1A. B. Lauos, O6 ycnosuax o6pasopanua mecTopoxeHui cepbl B Cpequelt Asnu, 
1936. ? B. A. Koran, Use. AH CCCP, cep. reonm., Ne 11 (1958). 3 JI. M. Mupo- 
TOMbCKHH, Cepa. Teonorua uw momesHbie ucKoMaemble TACCP, Kasaub, 1940. 4 H. II. 
Iletpos, San. Ys36exck. oT. Bcecoio3H. MuHepan. o6m., B. VIII, TauKkent (1955). 
5H. Il. llerpos, 3an. Y36exck. oTm. Bcecowo3H. MHHepan. o6ul., B. X, TaukenT (1956). 
8 A.C. CoKoaos, Cos. reonm., Ne 5 (1958). 7A.C. YxkaoueKkn it, [Maparenesuc 
cepb! H HedTuH, TauKeut, 1940. ®M. I. Goldman, Delormation, Metamorphism and 
Mineralisation in Gipsum-anhydrite Cp-Rock, Sulphur Salt Dome, Louisiana, Geol. Soc. Am., 
Mem. 50, 1952., ° W. F. Hunt, Econ. Geol., 10, Ne 6 (1915). 
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Jloknaygn Anrajemun nayrk CCCP 
1959. Tom 125, Ni 5 


ITETPOTPA®HA | 


| 


- B. B, JIOBAHOBA 


POJIb MMPOK JACTHYECKOLO MATEPHAJIA B ®OPMHPOBAHHH 
COJIAHOM TOJIMM NOAHATHA 3ANAMHbIN ASHP 


(ITpedcmaeaexno axademuxom H. M. Cmpaxoeoim 26 XII 1958) 


B wro-3anaqHouw yuactH [IpuHkacnwuucKOH HHM3MeHHOCTH paciOvlaraeTcA He- | 
OOJIbIIOe OKaJIbHOe NMOAHATHE SanagtHH A3rup, u3BecTHOe TakxKe MOA Ha3Ba- 
Huem ropbl Uanyaun. B reomorMyecKOM OTHOLUICHHH — 9TO MPOPBaHHbI COJIAHOH | 
kynom. KamenHaa COJIb Me€pMCKOrO BO3pacTa BbIXOAUT Ha AHEBHYIO MOBEPXHOCTb 
B WeHTPaJIbHOM YaCTH NOAHATHA, a 0 NepudepuHun MepeKpbiBaeTCA H3BECTHAKAaMH 
Ka3aHCKOro Apyca, ravleuHHKaMH, MeCKaMH UH PIMHaMH alWepOHCKOTO BO3pacTa. — 
B NOHMKeHHbIX YaCTAX MOMHATHA PacMoslaraiwTcaA HeOObIWUMe NMepHodMyueckH 
MePeChIXalOlllMe COJIAHbIe O3eplla (COPbI), palma KOTOPbIX HMeeT CJIerKa MOBBbILUeH- | 
Hoe cofepxkauue K, B, Br. Ecau reomoruyeckoe crpoenue Sanaguoro Asrupa © 
OCBeLLeHO AOCTaTOUHO AetabHO ('), TO BeWleCTBeHHbIM COCTaB COJIAHOH TOJILIM 
QO nocjleqHero BPe€Me€HH HHKeM He H3yuaJICA, MH OblIO MPHHATO CYHTATb, MO | 
MaKPOCKONHYeCKHM JlaHHbIM, YTO OHA CJIO%KeHA KAMECHHOHM COJIbIO C aHrHy- 
DHTOM. 

Ilerporpacbo-muHepasiornyecKkoe H3y4YeHHe pa3pe30B COJIAHBIX Nopoy 3a- 
natHoro A3srupa MO KepHaM pa3BeQOUHbIX CKBaXKHH, MPOBeJCHHbIX AaBTOPOM B 
1956—1957 rr., mpHBeto K HeOKUaHHbIM HM MHTepecHbIM pe3syuibTaTam. Hamu 
OblJIO YCTaHOBJIeEHO HaJIMYNe MHPOKMACTHYeCKOFO MaTepHasia B BHe MpocmoeB 
H MIPHMeCH B TOVIMLe KAMCHHOH COIN. OTa HAXOLKA NMPOKMacTuYeCcKOrO MaTepHasa 
B COJIAHBIX Nopofax IIpukacnulickoH HH3MeHHOCTH CBHJeTeEIbCTBYeT O TOM, UTO 
B Me€PMCKOM CovIepOqHOM OacceliHe (bopMMpoBaHHe LaJIOreHHbIX OTJIOXKeHHH — 
OblJIO CBA3AHO B HEKOTOPHIX CJLY¥aAX C MpolleccaMH BYJIKaHHYeCKOH JeATebHOCTU 
Hu yxe MOSTOMY IpecTaBJIdeT HECOMHEHHbIH MHTepec. 

TydorenHblt MaTepvHadl B COAHOM wWTroKe A3rupa OOpa3yeT mpocaou Tyd- 
uta MouLHOcTHIO Zo | M u Oosee M WINpPOKO pacnpocTpaHeH KaK IIPHMeCb B Ka- 
MeHHOH cou (fo 15—20%). MaxkpockonuyeckH nupoksmacTuyecKad moposa 
ceporo HM 3e@JIeHOBaTO-ceporo Beta, MIOTHAA, OObINHO MaCCHBHOH TeKCTYPBI, 
B OTJ@JIbHBIX Cy4uaAx clOnCTad. Bueline moxowKa Ha aHrudpuT (3a KoToppilit 
PpaHee MpHHUMaNach), HO OTMMYAeTCA GOMbIWO JeTKOCTbIO H XapaKTePHbIMH y3- | 
JIOBaTbIMH CTAKCHHAMM. PacTBopuMple CoH cocTaBatoT OKOO 40% (B ocHOB- | 
HOM TaJIHT, perKe TeHapANT), OCTaIbHaA Macca — MMpoKsacTHyecKHii MaTepuay. 
Ilopoga, ceqoBaTebHO, MOxKeT ObITb Ha3BaHa TyduTom. B Bole ona pa3sMoKaeT 
MH pactaflaeTcA Ha OTJebHbIe YacTHUb!. HepacTBOpuMbIt B BOJe OCTAaTOK 93TOL 
NOpofbl Obi HAMM eTaJibHO u3syyeH. Ilo rpaHymomerpuyeckomy coctaBy rpy6o- 
SepHuCTad (paklua coctaBiset 7%, recuaHuctan 28%, ameBputToBaa 25%, 
nenmutopaa 40%*. Tlon OnnoKyJIApHou aynol BuAHO, uTO dpakunn <0,25 mM 
CJIOXKEHHI HE OTICJIbHBIMH 3EPHAMH, a arperaTaMW MeJIKUX YaCTHI, HAXOAAULUXCA 
B Oe/10li MeJIKONOpUCTON TOHKOAUCMepcHoH Macce, He pacTBOpsIOMelica B COMAHOL 
kucuore. M3yuenue HepacTBOpHMOro B Bose OCTaTKa B MMMEPCHOHHBIX HMpemapa- 
TaxX NOKa3as10, YTO MlaBHaA Macca ee MpecTaBsleHa H3OTPONHbIM HU MO/yH30- 
TPOMHbIM N€MJIOBLIM MATePHaJIOM, B PasIMUHOM CTeMeHH H3MCHEHHBIM UH PacKpH- 


* Tpanynomerpnyecknii ananu3 pbinomHen B BHMUI C. ®. Upanosoit. 
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CTaJWJIM3OBaHHbIM C MOKasaTeeM NpeoMieHHA 1,524—1,530. B KauecrsBe npu- 
MECH HaXxOJATCA OOJIOMKH ByJIKaHHYeCKOrO CTeKJIa, MOeBbIe LIMaTb, KBapll. 
Vis akileccOpHbIX MHHepasiOB MpHCyTCTByeT C0Ja, poroBad OOMaHKa, TypMa- 
JIMH, Wupkou, anatut. V3 
ayTHreHHbIX MHHepaoB — 


ecupsesutT NaBSieO, -H20, 
OapuT, KapOoHarTbl (KaJIbILMT, 
B OUCHb MaJIbIX KOJIMYeCTBAX 


AONOMUT), WeOMTbI, THuse- 

OpaH UT Ca2SiOa ‘H20. Puc. peed o6OMKOB BYKaHHM4eCcKOroO cTeKa B TY(p- 
OG6sIOMKH = BY IKaHHUeCKOrO butax Samaquoro Asrupa 

cTeKla OeCILBeTHbI, MMelOT 


caMble pa3HooOpasHble (opMbl: cepMoBHHbIe, YIMHeHHbIe KOMbeBHIHEIE, 
CJIOMHO 3aKPYYeHHble, HHOa MPAMOYYOJIbHbIe WIM HeompeseeHHOH MopMbl 
{puc. 1). B crekmax Hepeqko HaG6moqaloTca My3bIppKu raza. Tloxa3aTeau 
NIpesIOMIe€HHA BYJIKaHHYecKOoro cTeKIa uae Bcero 1,543, nuHorga 1,530, uTo 
COOTBETCTBYeT COsepxKaHHIo B Hem SiOz 55—60%. 

Tlonespie winaTbl OTHOCATCA B OCHOBHOM K UWlemouHOM rpynne (opToKsas, 
AaHOPTOKJ1a3; B 3HAYHTCJIbHO MeHbIel Mepe MPHMCYTCTBYIOT KHCJIbIe M1arHokla- 
BbI, OJIH3KHe K asIbOnTY). Betpe- 
yalioTrca B Bue TaOIMTYATHIX 
XapaKTePHBIX KPHCTaJJIOB WI 
3epeH HelpaBHJIbHOH (popMbl. 
B page culyyaeB y HUX HaOuI0- 
qaetcH TOHKO€ JBOMHHKOBOe 
TIOJIMCHHTeETHYeCKOe = cTpoeHHe. 
Kpapl mpucytcTByer B cpaB- 
HATCJIbHO HeOO/IbUIOM KOuIHUe- 
CTBe, HMeeT HIM UAHOMOpdH y1o 
dopmy (KpucTaibl c JByMA 
TOJIOBKaMH), JIM OBaJIbHYIO 
OnmlaBJIeHHyiO HU Heompeyenen- 
Hyto. Ilo nerporpacbo-muHepa- 
JIOrH4eCKOH  XapakTepucTuKe 
MMpoksacTHuecKHit MaTepvas 
npHOMKaeTCA K cocTaBy ule 
JIOUHBIX MarM (BepOATHO sHMAa- 
PHTOB, ABJIAIONIMXCA aHaOraMu 


Puc. 2. Tpumep o6pa30BaHHA ayTHreHHOrO CupsesHTa H@IOUHBIX rpanuTos). Xapak- 
B O§HOl us myctoT TyppuTa Samayuoro Asrupa. 


TeEPpHO OTCYTCTBHE€ OCHOBHBIX 
° 9a, rmy6una 140 mM. Muxpodotorpadua. 
iak a iia Binion + .15X poe Ey mylarvoka30B, mpeoOmaqanue 


KaJIMHaTPOBbIX MOJIEBBIX UlMa- 
TOB, HasIM4He WBeETHbIX MHHepasloB—OuOTHTa HM PoroBoli OOMaHKH, CpaBHUTe/IbHO 
HeOO/IbLIOe KOJIHUeCTBO KBapla. ITO *Ke NOATBepxKLaeTcA, HAaHHbIMH XMMMYeCKOrO 
aHamusa (taba. 1)*. 

Ta6Oanuna 1 


CuaukarTublit avamu3 BOMOHepacTBOpHMBIx ocTaTKOoB Tydputos Asrupa} 


« fe) a abe 
SiO, MEO eo tel ele LOL Oo be ead oe 
ape ps )Oorse (Aya | o}a}o 
| 
Ss a Ne 8 (129,0 m 74,94/1,46} 15,29)0,16}0, 26)0, 76/0, 48}2, 33/3, 62/0.13)/0,30}0,32)0,06}100,02 
ee ions No oe tl 2,0 a 68, "99 1,69] 15,99]0, 16/0, 27)0,47/0, 98/5, 81/4, 39/0, 13 0. 69 9/0. 543 0, ,05]100, 05 
CxpankuHa Ne 10a (127,0 Mm) 68 65/4,65 19,7110, 16/0, 34 0, ,43}0, 96/2, 33/4, 90]0, 11 0.2 810, 2010,08| 99,30 


Ormeyaetcs pe3skoe mpeo6jaqanue KaJIMA M HaTpHA Ha KastbiMemM, cosep- 
skanne SiO, coctaBser oKoNO 70% (OHaKO OOIbUIOe ero KOJIMYeCTBO CBA3AHO 
B auliomocuiuKaTbl). Msyyenue Typpurow B UlMpax, MOKa3aio, YTO OHM CIO- 


Auanu3 poimomHen E. J. Apyiuesn. 
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XKEHbI MOJLYH3OTPONHOM Maccol, B pa3/IM4HOH CTemeHH paCKPHCTaJJIM3OBaHHOH, a 
MeCTaMH COXpaHHBleli sABHY!IO BUTpopupoByio crpyKtypy. Ha done novy- 
H30TPONHOM OCHOBHOM MaCCbl HaXOJATCA OTAEbHbIeC 3€PHa KBaplla, MOJICBbIXx 
WnMaToB, CJOAbl, poroBpoli o6MaHKH. Ilycrorbl B Nopoe 3anmO/HeHbI raJIMTOM, 
pexke TeHapAMTOM, a HEKOTOpble H3 HUX OCTAIOTCH He3aNOMHeCHHbIMH WH B HUX 
Ppa3BHBaloTCcA CeKpellHH cupwlesHta (puc. 2). 

[IupoksacruyecKuit MaTepHadl, ClaralouMi TyPPuTbl, HaXOMHTCA TaKKe B | 
Bue MpHMeCH B KaMeHHOM COIN, HW COJep*aHHne ero COCTAaB/AeT OT 2 no 20%. | 
Hapsyly c 9THM HMeIOTCA MpocsON UMCTOH KaMeHHOH COM Oe3 BCAKUX TIpMMeceH. | 
Ormeuaiorcsd MocTeneHHble nepexobl B BepTHKaJIbHOM pa3pese oT TydpuTa k 
KaMCHHOH COM C MpHMecbIO MHpOKJacTHYecKOrO MaTepHaJla MH YHCTOM KaMeH- 
HoH coum. B KaMeHHOH COuIM riaBHas Macca CJlO*KeHa PaJIMTOM, MW NHPOKJacTHu- 
yecKHit MaTepHadl C MpHMecbIO TOHKO3epHucTorO KapOoHaTa pacnoJlaraeTca B | 
MpoMexkyTKaX Me?Ky 3epHaMM M MO KOHTypaM 3epeH rasta. K cKoMJeHHAM 
TYPoreHHOrO MaTepHasia MpHypoveH CHPJe3HT, PasBMBalOWMHcA B NpocTpaH- 
CTBaX MeX/ly TaJIMTOBbIMH 3epHaMH. 

Haauune OopocumuKata cupse3utTa B couAHOK Tome Asrupa mpescraBsaer 
6OuIbLIOH MHTepec, XOTA MPOMbILWIeHHOrTO 3HaYeHHA OH HW He MMeeT. Pacmpo- 
cTpaHeHue STOrO MHHepadia B Mpesemax Sanayuoro Asrupa OY4eHb BeMKO, CO- 
lepxKkauue ero nopayka 1—2% u gocruraer 6% Kak B KaMeCHHOM COJIM, TaK UM B 
Tyddurax. [Ipucyrcrsuem ero uM onpefemnerca NOBbILIeHHOe COsepxaHHe Oopa 
B COJIMHOM TOVILLE. 

Kak B Tyd(uTax, Tak M B KaMe€HHOM COJIM OH BCTPeyaeTcA B BUe XOPOLIO 
O6pa30BaHHbIX KpuCTaIOB pa3sMepom 0,2—0,3 cM, B KOTOPbIX TOCcMOACTBY1OT 
rpaHw mpu3mpt 110 B coyeraHuu c rpaHamu muHnakouoB 100 u 001. Mcksmoun- 
T@JIbHO TIpaBMJIbHaA (opMa KPHCTaJIIOB, UX YMCTOTAa, MpO3payHOcTb, OTCYTCT- 
BHe BCAKHX MPpH3HaKOB pa3JlOKeHHA WH HaxOmMeHve CUpslesHTa B PopMe ceKpe- 
WHH MO3BOJIAIOT PaCCMaTPUBaTb NMOceqHUH Kak OOpa30BaHHe, BOSHHKHOBeHHe 
KOTOporO OOycJIOBIeHO B3aHMOJeHCTBHeEM TieMJIOBOrO MaTepHaJia, Hecyuero 
O0/1bLIOe KOJIHYCCTBO KPe€MHHA H, BEPpOATHO, HEKOTOPOe KOMMYeCTBO Sopa, co 
CpeqoH 30HbI ocaqKooOpa3s0BaHHA, OoraTOH HaTpHem. 

Cupse3suT — MHHepaJl OUCHb PeAKHH. OH H3BECTEH JIMIMIb B MECTOPO*KMeEHHAX 
BYJIKaHOreHHO-ocagouHOrO Tuna KaandopHuu u HesBasbl, rye OH HaXOJMTCA B 
MapareHesuce C MHPCCOHHTOM, TaJIHTOM, TpOHOH. OH XapakTepeH JIA OOPOHOc- 
HbIX MPOBHHIMH ByJIKaHOreHHO-ocamouHoro THNa. Y Hac B Colo3e — 3TO Mep- 
Bad HaxofKa cupviesuta. Hanwune cupwie3suta B comAHOM Tomme Asrupa xoTA 
M MMECT TOJIbKO MHHepaJIOrHyecKkoOe 3HAUeHHe, HO peACTaBAeT OYeHb OOMbIION 
reHeTHyeCKHH HHTepec B BOMpocax yCJIOBHH HakoOMeHHA Copa B LraslOreHHbIx 
MeCTOPO*KAeHuAX. Hayne cupsesHTa yKa3bIBaeT Ha TO, YTO GOP YBOAMTCA U3 
Ppanbl comepofsHoro OacceliHa Waxke B HavaJIbHYIO CTaMIO CaJlKH TaJIOreHHbIX 
OTJIOXKeHHH MPH HasIM4YnH OAarONPHATHBIX (PH3HKO-XHMHYeCKHX ycOBUH. B May- 
HOM CJly¥ae HMesla MeCTO CHJIbHO WeOuHad cpefla, OoraTad KpeMHe3semoM, H, 
BO3MOXKHO, MOBBILUeCHHOe COAepxKaHHne Sopa B pane 3a cueT MPMBHOCA ero MeMN0- 
BbIM MaTepHaJIOM. 

Baput, Berpeyenuplli B Tyddurax Asrupa, TakxKe ABAAeTCA MHHepaviom, 
MpHCyTCTBHe KOTOPOrO CBA3aHO C HaJIMYHeM B COJIepoqHOM Gacceline Tydorex- 
HOrO MaTepHavla, MpuHecwwero Oapul. B HOpMaJIbHbIX COJIAHbIX OTJIOXKeHUAX 
OapuHT HUKOra He BCTpeyaeTca. 3ecb OH HaXOANTCA B BUC OKPYTMbIX O6paso- 
BaHHH THMa CPepOMTOB 2XesTOBATO-Gyporo WBeTa, WHamerpom oKovIo 0,25 mM. 
Ccepomutbl OapuTa MMeIOT MPpMMeCb TOHKOSEPHHCTOFO KaJIbLUTa. SacJlyKHBaerT 
BHUMaHHA TakoxKe HaMuve B TydpuTe MH KaMeHHOH COMM MuHeEpata rpynnbi 
HeoluTa C MOKa3saTeIAmu mpenomienua Ng= 1,475 wu N,= 1,471, ontn- 
Weck ABYOCHOrO, OTPHWaTebHOrO; Moracanue — kocoe. Iloq 6uHoKyApHon 
JYNOM BUAHbI KPUCTaJJIbI MPH3MaTHYeCKOrO OOHKA, COCTOALIME U3 OTICIbHbIX 
MJlaCTHHOK, HaJlIOXKeHHBIX Apyr Ha Apyra. Pasmep kpuctannos 0,2—0,3 mm. 
Ilo onruueckum cBolictBaM HW CTPOeHHIO STOT MMHepadl 6.1M30K K WeomUuTaM. 

Hakoxell, B commHbIX Mopogqax Asrupa BcTpeyeH elle OHH MuHepan, npucyr- 
CTBHE KOTOPOrO COBePpIIeCHHO HeOObIYHO AIA TalOreHHbIX OTMOXeCHHH; 3TO KaJb- 
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WHeBbI CHIMKAaT — ruineOpanAuT. OTOT munepas HaXOMUTCA B KaMeHHO!t conn 
u TypputTe B Bue TOHKAX HPOMbYATHIX OOPa30BaHUii, BKJIOUCHHBIX B 3epHa 
rayiMTa HM CHpsesHTa. OH JerKO pacTBOpAeTCA B COMAHOH KUCOTe, MOKazaTe/IM 
npenomienua Ng= 1,612, N,= 1,605, ontuyecku AByocublli, oTpullaTebHblit. 

Sacly2KUBaeT TaKXKe BHUMAHHA TO OOCTOATENbCTBO, YTO Kap6OHaTbI, BCTPe- 
YeHHbIe B TYPPHTe H KAMCHHOM COMM, MpelcTaBsJeHbI B OCHOBHOM KaJIbILMTOM, 
-B TO BPeMSl Kak OOBIYHO AVIA OTMOXKEHHH KAaMeHHOM comn axe B NepHoy, HayaJib- 
HOH CTaqHH caqKH XapaKTepHO MpucyTcTBHe oOOMUTa. 

Jl nomHol XapakTepHcTHKH COAAHOL TON SanaqHoro Asrupa HeO6xouMO 
elle OTMETHTb Ha/IM4He TeHAapAMTa B BUZe MPHMecH HM NpocoeB TeHapAMTOBOL 
MOpofbl B KaMeHHOH couH. HamMune TeHapAuTa B COMAHOM TOMMLe yKa3bIBaeT 
Ha WeJOUHOH XapakTep Cpefbl CosepoqHoro Gaccelina. CymlectByer ele ofHa 
OCOOeHHOCTh COAHOM TONMUIH SanagqHoro A3srupa — mpaktTuyeckoe orcytcTBue 
aHrputa, CBUJeTeIbCTBYrOllee O CIAO HAaCbIILeHHOCTH panbl mo Ca. Bequocrb 
panbl coseposHoro OaccelHa KaJIbUHeM FOBOPHT O MaJIOM MPHTOKa MpecHbixX BOL 
€ KOHTHHeHTa; 006 STOM Ke CBUJeETeIbCTBYeT MOUTH MOMHOe OTCYTCTBHe TeppH- 
reHHOro MaTepHalla B K&@MeCHHOM COM. 

TakyM o6pa30M, cojaHad Toula Sanaguoro A3rupa aBmaerca WpHMepom 
MOpMupoBaHHA NOpOA B COMepOMHOM OacceliHe NpH HeMocpeACTBeHHOM yuacTHH 
NHpokKMacTuyeckoro MaTepHasla, MPHCYTCTBHe KOTOPOrO HaNOrxKHO CBOeEOOpa3- 
HbIM OTMeUaTOK Ha AYTHFeHHbIN KOMMJICKC MHHepaJiOB B COJIAHOH TOMULe. Hapany 
C rayIMTOM, TeHapAHTOM MW KapOOHAaTaMH MpPHCyTCTBYIOT CHPe3uT, THIMeOPaHAUT, 
OapuT UW WeOUTbI, HaIMYHE KOTOPbIX OOYCJIOBeEHO MpoleccaMu B3aMMOJeHCTBUA 


COJIAHbIX PaCTBOPOB C NHPOKJIACTHYCCKHM MaTepHaJIOM. 
Tloctymuao 


23 XII 1958 


WMTMPOBAHHAA JIUTEPATYPA 


1C.C. Kopo6os, Tp. Bcecoio3H. HayuHO-Mcca. HHCT. ranypruu, 35 (1958). 


Jlokaagp Axkawemuu nayk CCCP 
1959. Tom 125, Ne 5 


ITETPOTPA®HA 


y. M. XAJIA®A-3AJE un C. M. ABBACOBA 


WWAMO3HTOBDIE PJIMHbI H3 OTJIOKEHHM KAMEPHJDKA 
tlOrO-BOCTOUHOFO KABKAS3A 


(ITpedcmaeaeno axademuxom H. M. Cmpaxoeoim 26 XII 1958) 


B mpegenax roro-BocrouHoro Kapka3a K KHMepHJUKCKOMY APyCy OTHOCATCS. | 
OTOXKEHHA, HMCIOUIMe KPeMHHCTHI OOJIHK HM OOAaaOlulMe CePOBATO-3eJICHbIM H 
3eJICHOBAaTO-OJIMBKOBbIM I[BeTOM. 

Tlopogpi storo spyca pa3BuTbl B oceBo Hu MpuoceBolt yactu J\MOpapcKon 
PeOCHHKJIMHaJIM HM 3asleraioT TpaHCrpecCHBHO Ha pa3JIMUHbIX TOPHSOHTaXx Cepo~ | 
IBeTHOM mMecuaHO-riIMHHCTOH Town Worrepa. BBepx moO pa3pe3sy 3eJIeHOBAaTO- 
cepble oOCaKH KHMe- 
puyxKcKoro aApyca JH- | 
Pacnpegenenua Fe, Copr u COg B mopogax KuMepusxKa TOJIOTHYCCKH Pe3KO CMe- 

joro-BocTouHOorO KaBKa3a HAIOTCA KpacHOLper- 

HOH TvIMHMCTOKap6o- 

CO; HaTHOH TOJIMLeH THTOHA. 
MoutHocTb ocaKoB 


Ta6Oauua ft 


Paiion u nopoma Feoouy | Fenup |Fepacrs | Copr 


Tb>xumnuait KHMepy Ka paccCMarT- 
CBeT0-3eJIeHbIH ~MeJIKO- PHBaeMOTO peruvoHa 
epee ae necuaHuk DO Doe (0,015) KoueOsleTCA B TIpese- 
epoBaTo-3eveHbIM = ryn- 
ede aJI@BpOJUT Opielal ees 6,60 j0,138 | — nax 180—200 M H JH 
SeneHbiii aleBpuTHCTHIH TOJIOTHYUCCKH MpeCTaB- 
apruaArT 10,53] 0,017) 8,16 10,34 | 0,25 yieHa 3eJICEHOBATO-Ce- 
Bo bed r pbIMH necuaHHkKaMy, 
MetiKauy . don. wilsObla oe cleca 20 OS oe ee 
Senenbiit rmmuucrThiit aN€EBPOMTAMH HW 3eJe- 
aJICEBPOJIHT 12,31; — | 10,50 40,34 | 0,80 HbIMH CHJIbHO aJIeBpH- 
TemuHo-seseHubii = aprHui- THCTbIMH apruJIMTaMK.. 


JT 14,03] 0,15 | 12,43 j0,43 | — 


> 


H3peqka BcTpeyatorcs 


MNpOcJIoH YTpaBHJIJIMTOB 
WH KOHIJIOMe€paTOB, KOTOPbIe€ B OCHOBHOM CJIOXKeEHbI raJIbKaMH TPIMHHCTHIX CJlaH- 


WeB eHaca, Morrepa M M3BeCTHAKOB JIy3vTaHa. Ormoxkenua KHMepHAKCKOrO. 
spyca B Mpeyelax ioro-BocrouHoro KaBka3a ueior cbrutmeBoe crpoenve («qu- 
KMH» (JIM) M MpHHalexaT PallMaM tecuaHoOameBpHTOBLIX H pexKe asleBpHTO- 
IIMHUCTHIX OCANKOB MIpHOpexKHOM YaCTH MeJIKOBORHOrO mops. | 
Pe3yIbTaTbl MHKPOCKONHYECKOO H3YYeHHA TIMHHCTHIX NOPOA 2TOrTO aApyca 
HoKasaiM OO/IbIyIO MPHMeCb MecuaHO-aleBpuToBoro matepuaa (25—40%), 
KOTOPbIii MpesxcraBseH KBapttem (60%), nomeBLIMH WnaTamu (20%) u o620MKaMu 
pasIM4HbIX Nopox (15%). Ws Bropocrenenubix TeppureHHpix mpumMecel OTMe- 
YalOTCA OTACJbHbIe YELYHKH C/OL H XJIOPUTOB, a TakxKe eMHMUHBIe 3epHa céhe- 
Ha, WHPKOHa MW TYpMaJInHa. 
M3 ayTureHHbix MMHepaJIOB YCTAHOBJeHbI CKPbITOKpHCTamIM4ecKad MOJIn- 
(bukalua KpemHesema (10%) W HeCKOWIbKO YeIyeK rlayKOHHTa. | 
Tlucnepcuad rimnuctaa Macca (B Wndax, npu Gombumx YBCIMYCHHAX): | 
ClO*KeHa TOHKHMH YMePpeHHO MOJIAPH3yIOWNMMM elyiKamMH ruypocmoyn, 
CILeMeCHTH POBaHH bIMH ca60 NOMAPHSYIOULMM 3eJIeHLIM YeIIyHuaTbIM MHHepasom. 
TouKuii SCCHbIH VelllyHuaTbIH MHHCpavl, TakxKe pasBuT (B MeHbIlleli cremeHH) 
B IEMeCHTUPyroule Macce MeCuaHHKOB H aJleBPOJIMTOB, NpuaBad HM Pa3sJIMUHBIe- 
OTTeHKH 3euleHOro IBeTa. B WeMeHTe NecyaHO-aleBpUTOBHIX NOPOM TakKe PesKO 
BOSPacTaeT KOJMYeCTBO Ooee KPYNHbIX TlayKOHUTOMOAOGHBIX yelllyek MH CKDpbI-- 
TOKPHCTaJIMYeCKOH MOZHPUKAILMH KPeMHesema. 
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Ilo qanHpim A. I. Annepa u B. I. Axaesa (2), 3enenpili uper riMHUcCTBIX H MeCc- 
YaHO-aJI€BPOJIMTOBbIX NOpOJL KHMepHJOKCKOTO sApyca oO6ycOBMeH HasM4uHeM 
XJIOPHTOBOFO BelecTBa. 

' B TOHKOM (pakWuu aprHWIMTOB, KOTOpad mMouyyeHa Mocie ux oOpa6orku 
5% HCl, o6Hapyxenbi TombKO CEB 3eNCHBIX yellyHuaTblX MMHepaJiOB, 4TO 
HaTOJIKHYJIO Ha MbICJIb O CHJIBHOM Ppa3JIOXKeHHH UX NOX RelicrBuem cia6oit HCl. 

Tlostomy AIA BbINCHeHUA MPHPOAbI TOHKOLO 3emeHoro yelyHuaToro MuHepasa 
NOJY4eHbI MO MeToxy 9. C. 3ammans3ou (*) CoMHOKMCIIC BITAXKKH U3 pa3JHU- 
HbIX MeTporpawyeckuxX THNOB NOpo KUMepHJyKa uM ONpeleeHb! coyeprxKaHUsA 
pacTBopuHMoro xeNe3sa (Tad. 1). Kpome Toro, B sTHX MOposax H3y4eHLI TakKxKe 
coflepxKaHHA OOWlero M MMpHTHOTO 2*Kee3a, Copr H COg. 

Bce H3yYeHHble NOpOfbl XapakTepH3ylOTCA BbICOKUM KOJIHUeCTBOM pacTBO- 
PHMOrO 2%Kee3a UW NOYTH NMOJIHbIM OTCyTCTBHeM CO, mu mMpHTHOrO xXeIe3a. ITO 
ACHO YKa3bIBaeT Ha TO, 4TO BbICOKOe COfepxKaHHe 3aKHMCHOFO %*Kese3a CBAZAHO 
C ero JJ@rKO pa3JIOX%KHMbIM BOJHBIM CHVIN- 
KaTOM — IllaMO3HTOM. 

OcHosuyto maccy (~80%) o6mero x«e- 
ue3a B IVIMHaX KMMepHKa cocTaBJIAeT 
pacrBopumoe xee30 (10O—12%), uro nos- 
BOJIACT YTBepxKLaTb, 4TO ITH PIMHbI MpH- 
MepHo Ha 30—40% cs102KeHbI LWaMO3HTOM. 

Tlonbirka H3BIeYeHHA WlamMo3uTa u3 
KHMePHJXKCKHX aPFHJJIHTOB (MyTeM IeH- 
TPpHyrupoBaHWA HM C MOMOMLbIO THKEJDIX 
*KHAKOcTeH) He Jala OmwUaeMbIxX Pe3yJIb- 
tatoB. Iloka3aTeib MpesOMJIeHHA ueLIyeK deg ae 6 
DP osura 1,625. 1.630. YK 7 200 400 00. G00 100% 

Jit MoMpoOwolt xXapakTepucTHKH Lla- Puc. 1. Kpuppie HarpepaHaa waMmosnt- 
MOSHT-THAPOCJOAMCTEIX TVIMH KHM€PHJDK- — pynpoemoqucrbix raHH KUMepHpKa 10ro- 
CKOrO Apyca HaMH H3YYeHbI PCEHTTCHOBCKHM,  socrounoro KapKa3a. / — o6pasen Ne 32 
TepMHYeCKHM H XHMMY¥eCKHUM MeTOgamMH Ux (AbKumuuali), 2 — odpazen Ne 33 (JbKu- 
TOHKHe (ppakUWHH, Mo yyeHHble nocue o6pa- Mee sky es oe Ey i a aa 
O60TKH HCXOAHOFO MaTepHaJa ca6ol cos- 

HOH KHCJIOTOH. 

Pe3ybTaTbI P€HTTeHOBCKOrO aHaJIH3a TOHKOH dpaKkIMH Tpex oOpa3lloB 
mpuBeyenbi B Tab. 2. TudpakuuoHHad KapTHHa H3YYeHHbIX OOPa3llOB B WeJIOM 
XapaKTepHa JIA YTHApPOcOAb, 3a UCKIOUeHHeEM CaObIx* _ pecbiekcos (001) 
4 (002) co sHauenuamu d 7,06; 7,15; 7,10 Au 3,52; 3,58; 3,56 A, Koroppie xapak- 
TEPHbI JIA WaMO3HTOB KaOJIMHHTOBOrO THIMa. 

Kpupple HarpeBaHHA TOHKMX (pak yerbipex OOpa3lloB KHMepHXKCKUX 
ruuu (pwc. 1) tTaKxKe HwMewT ruApocmogucthi o6uK. Ha mpucyrcrBue 
WaMo3HTa yKa3biBaeT 9K30TepMuyecKHH adekT B mpezetax 300—400°, o6ycuoB- 
JICHHbIi OKHCJICHHEM 3AKHCHOPO %Kelesa. OWHa Pe3KO BbIpaxkKeHHas ZHAOTepMHye- 
cKaAd peakuna B mpefentax 550—580° ropopuT o TOM, 4TO 9SHOTepMH- 
ueckue 9@peKTbI, BbISBAHHbIe yaJeHHeM THAPOKCHJIbHOH BOJbl WamMosuta u 
THApocsuosb, HakafbiBaiorca pyr Ha Apyra. Bosee BbicokoTemmepatypHEIi 
gHoTepmuyecknh adcbext mpu 650 nu 740° cas3aH c HeOombIOL NPHMEeCbiO 
PHAPOCMOAb THAPOMyCKOBMTHOrO THIa. OK30TepMHYecKUH sdext upu 760 
(puc.1, 3), BuaUMO, OOycOBMeH MpHMecbIO WaMosHTa XJOpHToBoro TuMa. Pes- 
KHe OTKJIOHCHHA TEPMHYeCKHX KPHBbIX 3 HW 4 BHH3 OT MepBOHAYaIbHOFO MOVO- 
XKCHHA MOXKHO OObACHHTb H3MCHEHHEM TeMJONPOBOAHOCTH OOpasIloB mMocie 
yasleHHA THAPOKCHJIbHOH BOJBI. Rss, 

TlonHoMy CHJINKaTHOMy aHaJM3y NogBeprHyTbl TOHKHe (pakUHM YeTHIPeX 
OOpa3sloB; pesyIbTATbI HCCELOBaHUA NIpUBeseHbI B Tad. 3. Bee OOpasibl xa- 
pakTepH3ylOTCH 3aBbIWeHHbIM KoNMuecTBOM FeO. Toukas dpakuuaA o6pasita 


* Cna6ad MHTeHCHBHOCTS petbeKCoB CB3aHa C MaJIBIM KOJIHYCCTBOM IaMO3HTa, KOTOPb!it 
pa3naraicd B pesybTaTe O6pa6oTKH TMIHH cMaOOH COMMHOH KHCJOTON. 
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Ta6nmuna 2 


MexkKIIJIOCKOCTHEI€ paCcCTOAHHA WaMO3HT-FHAPOCJMOAMCTHIX TIMH KHMepH]Ka 
roro-BocToyuHoro KaBka3a 


Ba6auati 
o6p. Ne 56 


1 | Gant A 


7,06 
4,48 


3,63 
3,02 
3,30 
3,18 
2,80 
2,04 
2,36 


JiokumMuyan 

o6p. Ne 3 o6p. Ne 4 
1 lane Al 4 (tuner A 
4 jbo 8 le 
= — 3 5,09 
8m] 4,53} 8m | 4,53 
Gomis eoyon |i we Ota. ao 
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Ba6auah J>KumMuyat 

o6p. Ne 3 o6p. Ne 3 o6p. Ne 4 
1 | dap» Al % [anv Al 4 |4aneA| 
8 4,95 4 1,90 3 1,90 
6 1,79 S0r4.380 eae 
Z 1,65 6m|1,65| 7 | 1,66 
2 1,53 Dipl ahs ae ea 
7 1,49 10 1,49 | 10 1,50 
1 4,42 2 fia Gauietowl |) Gee 
5 1,36 30 (011,37 Maes ian ST, 
5 4,29 8m | 1,29]} 6m | 1,30 
2 4,24 2. tto|ody 25 ole Bulawayo 
2 1,19 2 a 19 |e oe oie 
— — — — 6m | 1,08 
— — — — 3m | 1,03 


Ne 40, KoTopaa nosmyyeHa 6e3 MPpHMeHeHHA KHCJIOTHOM OOpaOoTKH, COWepxKUT 
okono 12% 3aKuMcCHOrO xKee3a, YTO YKa3bIBaeT Ha NpucyTcTBHe OObWOrO 
KoMueCTBa WamMo3sutTa (35—40%) B riwHax KHMepHKa. BpicoKoe collepxanHHe 
SiO, (71,21%) B o6pasue Ne 33 o6bacHAeTcH MmpuMecbio (oKOO 30%) cBo6ox- 
Horo KpeMHesema. OctTaJIbHbI€ KOMMOHEHTH 6€3 JONOJIHHTebHOTO NOACHEHHA 
XapaKTepH3yIOT pa3IM4HbIe MOANGUKAaLAM PHApOCIobl. 
Bnepspre [, B. Bpuugzau (°), O6OcTOATebHO H3YSMBUIMH CTPYKTYPy pa3vJIH4- 
HbIX THMOB WaMO3HTOB, yKa3aJI Ha HX WMpokoe pacnpocTpaHeHHe B IvIMHaXx 
pa3mMuHOH Teomoruyecko cuctembl. I]amo3nToBble TIMHbI OMHCaHbl TakKe 
A. M. Parteespm (*) 43 JeBOHCKHX OTIOXKeHUM PyccKoOH MaTPopMHl. 
Oyuako aHasiM3 tbakTHYeCKOrO MaTepHasia NOKa3aJl, UTO, HECMOTPA Ha Cylle- 
CTBOBaHHe OarOompHATHOTO YCJIOBUA WIA OOPa3s0BaHHA WaMO3HTa B OTJIO*Ke- 
HHAX PYMHAHOPO HW MepexOMHOrO THMa CeEMMCHTOFeHesa, STOT MATePHaJI HE HMeeT 


aG oie 


XUMMYCCKMH COCTaB TOHKHX paki M3 YHHHCTbIX HW aJICEBPHTO-rJIMHHCTHIX TOPO 
KHME€pH Ka tOro-BOCTOYHOTO Kaska3a 


O6p. Ne 56, O6p. Ne 33, OGp. Ne 4, O6p. Ne 40*, 
Ba6auait A>kKumuyait Axumuyah Ba6ayai 
Komnoneut dp. <0,001 mm op. 0,01—0,001 mu op. < 0,001 mm op. <0.001 mm 
Bec. % | MOJ. KOM. Bec, % | MON, KOJI. Bec, % MOJI, KOW. BCCw es MOJI, KOJI. 
SiO, 02,06} 0,866 HbA 1,168 51,89 0,863 53,06 0,883 
TiO, 0,16) 0,002 0,56 0,009 _ — 0,30 0,004 
Al,O3 27,06) 0,265 9,91 0,086 24 ,80 0,243 ZL sO) 0,207 
Fe,O3 4,99) 0,031 Wl 0) 0,009 4,28 0,026 a 0,019 
FeO 2 Adel 0029 0,24 0,073 6,00 0,083 as 0,159 
MgO 1 sa O<ORS — — Does 0,058 2,44 0,059 
CaO 0,41] 0,007 2,00 0.,,036 — — 0,66 0,012 
MnO _ — — — — — — — 
K20 2,81) 0,029 4,04 0,045 0,86 0,009 i230 0,043 
Na2O 0,63} 0,006 = mas 0,67 0,006 0,50 | 0,008 
H.O+ 5,80] 0,320 BB bd Lhd le 20 5,87 | 0,326 6,01 | 0,324 
H,0- Zoi Onlod 0, 24 0,013 256 0,142 3,05 0,163 
i 100,48 | 99,83 99,77 99,93 


* 2 
Buiesenne TOHKO PpakuHH NMpoHsBO_NMOCh 6e3 pesBaputembHoh cOpadotku HCl. 
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iuupokoro paciipocrpanenua. Ilostomy cnpasegquiuso ormeyaer H. M. CrpaxosB 
(°), YTO B OTMOXKeHUAX FYMUHOL 30HbI He Bcersa yMaeTca BbILCIHTb JeMTOXO- 
PHTOBYIO (palluto,— 4acTO MOpOAbI KPpaCHOUBeTHbIX OTOXKeHH pe3Ko Nepexo,lar 
B cepolulBerHy!o cuepuTosyio daunio. [Ipasubyo TakxKe yKa3sanne H. M. Crpa- 
XOBa Ha TO, ¥TO JIA OOPasoBaHUA JeNTOXMOPHTOB Hapsy c OnaronpHaATHbIMH 
TCOXHMHYECKUMH YCJIOBHAMH HEOOXOJMMO HaJIMuHe ONpeeeHHOrO KOMUeCTBA * 
Al,0,; u SiO, B rpyHToBBIx pacrBopax. 

Bole MbI yCTaHOBMJIM, TO aprHMsMTEI KAMepHOKCKOrO Apyca 1oro-Boc- 
TouHorO Kapka3a CiOx%KeHbI THAPOcmOLOl M WaMO3HTOM, KOTOpbIe uMeIOT pas- 
JIM4HOe Tiponcxoxenue. TPuqpocsio{bl, 10-BMAMMOMy, CBS3aHbI C PIMHUCTHIMH 
TOpodaMH OOsacreli pasMbIBa, KOTOPbIe CMOXKeHbI CaHIeBAaTbIM aprHJJIMTOM 
Aorrepa WH M3BeCcTHAKaMM Jly3HTaHa**. Tuypocmogucrstii coctaB ApruJIJIMTOB 
cpeqHei toppl OOcTOATeIbHO JoKasan (°,8). 

Takum o6pasom, TruApocmiofbl H3 aprHsWIMTOB KMMepHyoKa reHeruyecKku 
CBA3AHbI C CPeAHEiOPCKHUMH TVIMHHCTbIMH NOpOAaMu HU OOpasoBa/IHNCb 3a CUeT UX 
Pa3MbIBa HW MepeoTOXKeHHA B MpPHOpe»xXHO-MeKOBOAHOM Oacceline. 

[amo3uT umeet Apyro revesuc. On o6pa3oBasicAd XeMOreHHBbIM TyTeM B 
cTaquu MWMarenesa MIMHMCTbIX OTMOAKeHHH. HusKkoe KouMyecTBO Cop, B Mopodax 
KUMepHyKa (cM. TaOa. 1) ropopuT Oo CyulecTBOBaHHH B MOMeHT MareHesa pbIx- 
Soro ocalKa HeHTpalbHOH HM ClaOO BOCCTaHOBUTebHOH Cpe, uTo Omaro- 
NIPHATCTBOBAIO Ppa3sBUTHIO VJeNTOXJOpHTOBoH dauuu. PKemeso0 mnocrynao 
B KMMepH>KCKHH OacceHa Cc Mpwuieraloulel CyWIM B OKMCHOM (bopmMe B Buze 
Me€XaHHY¥eCKHX B3BeCceH. 

[nuHo3eM HM KPeMHe3eM, H3pacXOOBaHHbI Ha OOpa3soBaHHe WaMO3HTOB, 
MMeeT BYJIKaHHuecKoe mpoucxoxeune. Ilo qannpim A. A. Anusane (4), B mpe- 
Jlemax cepepo-BocTroyHon uacru Mavioro KaBka3a Havallo KHUMepHKCKOrO Beka 
O3HAMeCHOBaOCb BCIbUUKOM BYJIKaHMYeCKOH eATelbHOCTH. OG 9TOM cBHye- 
TeJIbBCTBYeT IWHpoKoe paciipocTpaneune apPpy3HBHO-ocaOuHBIX TMOpok B 3TOM 
perHoue, KoTopple HepeAKO allvasIbHO 3aMellaloTCA H3BeCTHAKaMH, COeprxKa- 
iuMu GoraTy1o KuMepHyKcKylo (dbayHy. Bymkannyueckad JexATeIbHOCTb, BUUMO, 
MMesla MeCTO Ha MpuuieraiouleH cylwle, pacnomox*KeHHOH B paHoHe KypHuHcKkon 
Aenpeccun. 

V3 sro cylIM KMMepHAKCKHe OCaAKH toro-BocTOUHOrO KaBka3a CHCTeMaTH- 
yeckH OOOralllasiuCb BYJIKAHOreHHOH MblWIbIO, COMeprxalleH MocTaTouHoe KOJIN- 
wectBo Al,O, H SiO). 

B 3akroyeHne cleslyer MOLYEPKHYTh, YTO WaMOSHTOBHIe MIMHbI B KHMepHJ0K- 
CKHX OTJIO%KeHHAX 1oro-BocTouHOrO KaBka3a pacmpocrpaHeHbl WIMpoKo. B cta- 
JiMM Ruarene3a ocaKOB OHH OOpas0BasIM YCTOMYMBYIO JeNTOXOpHTOBy!O (Ma- 
MOS3HTOBYIO) TeOXHMHYeCKy!O (pal{Hlo. ; 

PernoHasibublii mepexoX B OTMOXCHHAX IOPCKOH CHCTeMbI 1Oro-BOCTOYHOTO 
KapKa3a CepolBeTHoi cuxepuroson cbaunu (*) Morrepa B slemroxsOpHToByto (a- 
WHIO KHMepHyKa HM 3aTeM B KpacHOlBeTHy!O reTHT-ruAporeTHHOBy!O — THTOHA 
OOYCOBIeH pe3KHM HM3MeHeHHeM THMa ocafouHoro mpoltecca. 


TeomormuecKHH WHCTHTYT Tlocrymnsto 
Tlarecrauckoro (pumuana AKaylemun Hayk CCCP 15 XII 1958 
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,OKEAHOJIOTH A 


B. ®. KAHAEB 


HOBbIE JAHHBIE O PEJIBE®E JHA WEHTPAJIbBKOW YACTH 
KAPOJIMHCKOH KOTJIOBHHbI 


(ITpedcmaeaeno axademuxom JI. H. Illep6axoeoim 8 XII 1958) 


B sanayHol uactH Tuxoro okeaHa, B palioHe 9KBaTOpa, pacnouaraetca 06- 
IWMpHoe NOHWxKeHHeE JHa — KapouMHCKasA KOTJIOBMHAa, OPpaHHyeHHas Ha CeBepe 
nogHATHeM KapoviMHcKHXx ocTpoBoB (KapowiHMHCKHH BaJl), a Ha lore — nogHaA- 
THem ocTposos Hosol [Bunen, Sanagupix, AAmMuparelictsa, Hosoi Upsan- 
AHH WH CosOMOHOBbIX. OcHOBHbIe YepTh! pesbeda AHa ITOFO PalioHa OCBeLILEHbI 
B paOotax Xecca (') u Jtutua (°°). XapaktepHokw ocoOexHoctTbio KapounucKor 
KOTJIOBHHbI ABJIACTCA HaJIH4He Ha ee WHE M€PHAMOHAbHbIX NOAHATHH, OHO 
H3 KOTCPbIX (BaJI DaypHNHK) passesieT KOTJIOBMHY Ha WBa Oaccelina — 3anay- 
HbIM HW BOCTOUHBIM. 

B 27-m pelice skcnequuMonHoro cyqHa Muctruryta oxeanonoruu AH CCCP 
«ButTa3b» (Ha¥vasIbHuK pelica B. II. Ilerennu, kanutan VW. B. Ceprees), spinou- 
HABUIeMcA MO niaHy MexjAyHapoguoro reodusuueckoro roja c 20 III no 20 VI 
1958 r., OblWIM MpOBeJeHbI AOBOJIbHO NOAPOOHbIe HCCMeOBaHHA pewbeda Ana 
B palioHe WeHTpasIbHOH YacTH KapouMHcKOH KOTJIOBHHbI. B pe3ylbtTate 3THx 
HCCJe€JOBaHHH Obi MOJyYeHbI HOBbIe WaHHble, CYULeCTECHHO YyTOUHAIOULHE 
pelbed Ha 9TOrO MaJIOu3yyeHHOrO pahoua. 

Mexyzy KapcauuckuMu uv SanaqHbIMM OCTpOBaMH ObIJIM BBINOJIHCHbI TPH 
MePHJMOHAJIbHBIX MpOMepHBIX Tasca mo 142, 143,5 u 145° B. 4., Mo KoTOpbIM 
COCTABJIEHbI NO pOOHbIe mpodusin Ha. CeBepHble YacTH STHX Mpodusieh mepece- 
KalOT MaCCHBHOe NOMHATHE Ha — Kapouuucknh Ball wWupHHOH 130—170 Muvib 
(puc. 1, mpodunu /—J///, yuactox 2). CuabHO pacwieHeHHadA BeplIMHHaA 
MOBEPXHOCTbh Basia pacnosaraetca Ha rayOuHe 1800—2500 M, BosBpluasch, 
TaKHM OOpa3oM, Hay, WHOM KaposMHcKoH KOTIOBHHbI Ha 2000—2500 mM. Cepep- 
HB cKoH KapomuHcKkoro Basa Ha riyOnHe 4000—4800 Mm nepexoguT B AHO 
Mapuanckoh KOTJIOBHHbI, B Mpeseltax KOTOpOH BCTPeyaloTCA OTe/bHbIe FOpbi 
(puc. 1, npodunn // u I//, yuacrox J), CepepHee ocrpoBos QaypunnkK CKJIOH 
Bala OCJIOXKHEH HECKOJIbBKUMH TeppacaMH, PaciOJIO*KeHHbIMU Ha rayOuHe 2600, 
3300, 4200 u 4700 M, wupuHon 4, 12,5 nu 2 Munn coorBetcTBeHHO. Hay nopepx- 
HocTb1Io KaposMucKoro BaJla pe3KO MOJHHMaloTCA MHOFOUHCJICHHbIe OCTPOBa, 
publ u nogBosHble roppl. B stom palione Hamu OblWwIO OOHapy2KeHO 10 MOABOHBIX 
rOp OTHOCHTeMbHOH BEICOTOH oT 800 Ao 200K M. BeplivHbl HEKOTOPbIX H3 HHX 
pacnosaraiorca Ha rryOuHe MeHee ThICAYH MeTpoB (938, 671 4 243 M); KpyTHsHa 
CKJIOHOB Trop cocraBuineT 14—22°. Popa c HaMMeHbUWeH riyOuHOH Ha BepLIMHOK 
243 m (puc. |, mpotbumb /) HaxoquTcH B85 MHJIAX CeBepO-BOCTOUHEe aTOJIJa 
Copoan (8°28’ c. m., 141°54’ B. a.). Ota ropa Obiia uccieqoBana «Butasem» u 
Ha3BaHa Hamu ropok Muxkayxo-MakJiaa mo HMeHH H3BeCTHOrO pyccKoro yue- 
Horo, MHOro JieT pa6otaBuero Ha 0. Hopaa Ipunes u B paiione KapomnucKux 
ocrpoposB. Ha HaBHrallMOHHbIX KapTax Mopckoro arsiaca (*) B 9TOM MecTe HMe- 
IOTCA PeKHe OTMETKH TJIyOHHBI 1500—1900 M, nosBOJIABUIMe MpesnoaraTb Ha- 
yiMune JIMUIb HeOOMbWIOrO MOAHATHA Ha. 

Topa Muxayxo-Maksaa Oblia eTaJIbHO MpoMepeHa MO HECKOJIbKUM Hepe- 
CeKAaIOULMMCH TavicaM, Ha OCHOBaHHH KOTOpbIX cocTaBJeHa OaTHMeTpHyecKaA 

1% 1445 


Kapta (puc. 2). Bepumua ropbl mpescTaBuaeT y3KUi WIMpOTHO-BbITAHYTHIA rpe- 
6eub. Ha sxorpaMMax BUHO, YTO BeplIHHa TOpbI UMeeT CIaOO PacwIeHeHHbIe 
CKJIOHBI KpyTH3HOl oT 12 qo 40°. Ha toxHOM ckKJloHe Ha rtyOuHe 500, 580 u 
1075 M Haxogatca HeOoubUIMe MIOWaqKA wupuHOH 200—350 M. Y 1roxKHOrO 
NOJHOXKUA TOpbl pacnoviaraerca 2%*Kes00, mOcKoe WHO KOTOpOrO ONyleHO Ha 
riyOuny 4378 mM. OrHocuTembHad BbICOTa TOPbl Ha HOM %KeloOa CocTaBJAeT 
4135 m. Tomoxkenve BepliHHbl Topbl Obluio OMpeseseHO MO acCTpOHOMH4eCKIUM 
o6cepsaluaM. IIpo6a AOHHBIX OCaKOB C BepUIHHbI ops (ryOuHa 312 mM) mpex- 
cTaBJleHa KapOOHaTHBIM MaTepHaJIOM: KOPaJIIOBbIM TI€CKOM, rpaBHeM M OOJIOM- 
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Puc. 1. Wpoduau qHa KapomMuckolt KOTOBHHbI. COOTHOWIeHHe TOPpH3OHTabHOrO H Bep- 
THKaJIbHOrO MacwTa6oB | : 37 


KaMM M3BeCTHAKa C XOlAaMM CBePJIAULHX MOJIJIIOCKOB, a TaK?Ke OOJIbILHM KOJIH- 
YeCTBOM OJMHOUHBIX OTMePIWINX KOpadoB. Cy4a mo BceM JlaHHbIM, ropa Muk- 
styxo-Maksiaa, MoOOHO MHOrHM MOABOAHEIM ropaM THXoro OKeaHa, ABJIAeTCH 
MOPpy3HBIHMCA KOPaJJIOBbIM PHPOM Ha BYJIKAHHYCCKOM OCHOBaHHH. AHauio- 
rH¥HOe CTPOeHHe, BEPOATHO, HMeIOT H Apyrue OOHApPyXeHHble B pelice Topp. 

Byomb towHoro Kpan Kapoauuckoro Basia MpoTaruBaetca ray6oKni (4450— 
4700 M) uw y3kuii (O—12 Muuib) 2Kes100, KOTOPbI HMeeT pacuIeHeHHOe, a MeCTaMH 
poBHoe HO (pue. 1, npodusu /—J///, yaacrox 8). Cy no JaHHbim 25-ro pelica 
«Butsa3sa» (*) uw Kkaptam «Aruaca Mupa» (°), 3TOT %eN06 MpoTArMBaeTca Jasee 
Ha 3amayl MexKly aTouiIoM Copou uv ocrpoBamu Y autTu. Kpyrpie cKoHbt (20—25°} 
H MOUTH MpAMOJIMHEHHbIe OUePTAHHA KeM00a MOSBOJIAIOT POBOPUThb O CFO TEKTOHH- 
yecKOM IIpoucxowkyenHu. Ilo-BuqumMomy, oOpasoBaHue »KeN00a CBA3AHO C pa3- 
JIOMOM, MIpOXOJAULUM BAONb 10K Noro Kpan KaposwMucKoro Basia. Sanaqnad wacTb 
3TOFO pa3JIOMa OKOJIO aTOJJIa Copoul Obiuia orMeyeHa Xeccom (1); HOBbIe JaHHble 
MOSBOJIAIOT TIPOTAHYTb JIMHHIO pi 3IOMa Ha BocTOK Jo OaHku Mante. Byoub 
1OX%KHOFO Kpasw 2%Ke06a Copou-Maure pacnoviaralorcs OTAebHbIe OCTPOBA, ATOJIWIbI 
M NoABoAHHIe roppl (puc. 1, mpodpuau /—///, yuacrox 4), or MoMHORKUA KOTOPbIX 
HaunHaetca JHO KaposMucKolH KOTJIOBUHBI. 

lOxHad NOMOBHHA 3anaqKHoro mpodusa (puc. 1, npopuabn 7, yyacrox 3) 
MpPOXOAUT BAOIb rpeOHA Bala DaypHnNK, BLIPOBHeHHAaA BepLIMHHaA MoOBepx- 
HOCTb KOTOporO pacrosaraetca Ha rlyOuHe 2200—2300 M, nocTeneHHo omnyce- 
Kaacb K tory. Hay BaJIOM NOAHHMaIOTCA [Ba MHKa OTHOCHTeJIbHOH BbICOTOH 
400 u 700 m. J{Ho sanagquol uacru BoctouHoro Gaccelina (puc. 1, npoduan J] 
u JIT, yuacrow 6) uMeer clerka BOrHYTY10 pacuIeHeHHy!O MOBepXHOCTh c mpe- 
obsanaiolnluMu ray6uHamu 4500 m. Berpeyaiouneca 3fecb HeGombumne XOU- 


IMbI H BMayUMHbl, a TakK*Ke yCTYyIbl Teppac OObIUHO HMEIOT SHAYHTCJIBHYIO KPYTH3- 
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Hy. PoBubie yyactku Ha He Kaponuuckoli KoTMOBHHBI MMeIOT HEOONbIIHe pas- 
Mepbl. 

Byomb woxXHOTO Kpas BocTOUHOrO Gaccelina KapouMHCKOl KOTJIOBHHBI y 
NOAHOAKUA SanalHeix OCTPOBOB Obit COHApyxKeH Y3KHM PIyOoKHH %*e00 WIH- 
HOH OKOJI0 130 MuIb (puc. 1, mpoduau J, JJ u IV, yuactox 8). Dror *es06 
MbI lIpeviaraeM Ha3BaTb SanayHo-Menanesutickum. Tlockoe 2HO »%eNO6a Ha- 
XOMMTCA Ha rulyOune 4100 M sanaquee o. Aya u na rayOune 4500 ceBepHee 
atonma Xepmur. UWlupnua qHa xen06a ymMenbaetcs ¢ 3amalla Ha BOCTOK OT 
40 MuIb oKosI0 0. Aya Jo 10 Muah oKONO atonna Xepmnut. OG6a cks0na %Ke106a 
HM@IOT SHAYHTeIbHYIO KPyTH3Hy, HampnHMep oKos0 0. Many 20°. Byou cesep- 


Mirae" 16139" 


o 
tél 52" 41°59’ 


Puc. 2. Barumeitpuueckant kapta ropbr Mukayxo-Makjasa. J — npomepupie 
rasicbl, 2 — Apel cyqua, 3 — nomomeHHe npoduseh A—B u B— J; npodunn 
Waubl B ABYX CCOTHOWeHHAX TOPH3OHTabHOrO H BePpTHKaIbHOTO MaciTaGos, 


Pa 


a umeoHo 1:1 ann aul:5 ana 6 


Horo Kpaad SanayHo-Mesanesniickoro *emo6a pacioslaraeTcH MOAHATHE BbICO- 
TOH Hay, HOM xe06a oKoIO 1000—1500 mM. Moxuo npegnosiaratb, YTO SanajHo- 
Mesianesviickuli 2Ke06 uMeeT TeKTOHHYeCKOe NpoHcxoxeHve. Bo3smoxuo, 
4uTO Ha 3alayle OH coequHAetca c Hopo-[eunelickuM xxeI0O0OM, MpocsmexuBalo- 
IWMMCH BOJIb Seperos Hopson I Buyen. 

3anayupie ocrpospa (Aya, Many, Hunuro, XepmuT du Jp.) pacnousioxkenbl y Kpan 
norpyxeHHon Hoso-Bunelicxon omen. Wuporup. npodua (puc. |, mpodunp 
IV, yuactok 9) noKa3blBaeT HaJIM4He 3eCb TpeX YETKO Bbipa2KeHHbIX CTYMeHeH Ha 
ray6une 900—1200, 1900—2000 u 2600 m. Y kpas neppol crynenn pacno- 
Jiox*KeHbI OcTpopa Huuuro, y kpas BTropol — o. Many u y Kpast TpeTbelt crynenu— 
o. Aya. IIpodunp //I (puc. 1) nepecexaet atom XepMuT, CKJOHBI KOTOpOrO 
YMeIOT MecTaMH KpyTH3Hy Jo 26°. Ha toro-3anaHOM CKJIOHe aTOJJIa Ha rulyOuHe 
550—520 M uMeetca WWMpoKad Teppaca, NOBeEPXHOCTb KOTOPOH HaKJIOHeHAa OT 
octpospa. Ha puc. | mpocumb V uscOpaxkaer sty Teppacy B Oosee KPyMHOM Mac- 
wita6e. Y OpoBKu Teppacbl pacnoviaraeTca Bal BbICOTOH 40 M M WIHPHHOH OKOWIO 
1 KM; y BHYTPeHHEro Kpasw Teppacbl, 3aXOA Ha MOBEPXHOCTb OCTPOBHOLO CKJIONA, 
HaxOJHTcH BTOpoH Bas BEIcoToH 120—50 M um wupHHOH oKo0 2 KM. IIpo6a 
JIOHHBIX OCaKOB C MOBepXHOCTH Teppacbl (OOJIOMKH MaCCHBHOrO H3BeCTHAKA 
C XOJJaMH CBePJIAULHX MKHBOTHBIX), a TaKKEe MpopusIM CaMo Teppacbl HM BawloB 
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Ha Heli, CBHUJCTEJIbCTBYIOT O TOM, YTO OOpa3z0BaHHe Teppacbl CBASAHO C Oosee 
HH3KHM YPOBHeM MOPS, a HaXOJALHeCA Ha HeH BaJIbI, MO-BHMMOMY, ABJIAIOTCA 
MOrpy3HBIUMMKCA KOpaJWJIOBbIMH pHtpamH. TOxKuee aToma XepMuT pacmovia- 
raerca CeBepHad yuacTb KOTIOBMHb! Hoso-IBuvelickoro Mops (puc. 1, mpo- 
(pub J//, yuacrox JO). 

Auau3 MaTepnaoB Mo pembepy Ha patona KapouMHCcKOH KOTJIOBHHbI 
MO3BOJIA€T HAMeTHTb pA XapaKTePHbIX YePT, OOWIHX JWIA BCero 9TOTO pahoua. 
Tlo nepncdbepuu 3anaqHOH MOJIOBHHbI KOTJIOBHHbI Y MOHOXKUA OCTPOBHBIX CK.10- 
HOB MpOTArvBaeTcA MOUTH HeMpepbiBHaA Wemouka »%*e0O0B. K HUM OTHOCATCA 
»*Kem06a Copou-Mante, 3anaquo-Menanesuickui, Hc Bo-Bpunelickui, a Take 
rlyOokopoyubie *eto6a SAnckui u ITlJanay. Pembedb gua Kapomunckon 
KOTJIOBHHbI B Il@NOM XapaKTepH3yeTCA 3HAYHTEIbHOH  paCUJICHeEHHOCTbIO, 
COYCOBJICHHOM, MO-BHMMOMYy, TEKTOHHYCCKHMH TpHunHaMH (OlycKaHHA Ha). 
Hamnuuve OOWIMpHbIX CTyMeHeH — Teppac B palioHe SanayHbIX OCTPOBOB yKa3bl- 
BaeT Ha pa3apoOsleHue Kpaad NorpyxkesHon Hoso-[BuHevcKoH OTMeIM UH ONyc- 
KaHHe OTJ@JIbHbIX 6IOKOB. O 3HauHTeJIbHbIX OMYCKaHHAX B paloue Kapouuuc- 
KOH KOTJIOBHHbI CBHJCTeIbCTBYIOT MOrpy3HBLIHecH TOpbl, Publ WH OCTPOBa 
(ropa  Muxksayxo-Makuaas, ato XepmMut u gp.). Bce 9To yka3bIBaeT Ha LWIH- 
pokoe paciipocrpaHeHve B OMMCbIBAeMOM PaHOHe TeEKTOHHYeCKUX (POpM peibe- 
(ha, pa3sB3HTHe KOTOPbIX IpoOOUPKaeTCA, OVeBHAHO, JO HacTOAUero BPeMeHH. 


VYuctuty? okeaHooruu Ilocrynuno 
AkajlemMuuw HayK CCCP 15 XI 1958 
HWMTHPOBAHHAA JIMTEPATYPA 


1H. H. Hess, Bull. Geol. Soc. Am., 59, Ne 5 (1948). 2 R.S. Dietz, Bull. Geol. 
Soc. Am., 65, Ne 12, part 1 (1954). % Mopcexot armac, M., 1950. 4T. B. Youumes, 
J\aHuple mo pembedy Ha 25-ro pefica skcnequuMOHHOrO cyqHa Vacrutyta okeaHosornu AH 
CCCP «Buta3sp», M3q. AH CCCP, 1958. ® Arnac mupa, M., 1954. 
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Jlokiagn Akanemun ma yr iC CCP 
1959. Tom 125, M5 


OK EAHOJOPHA 


tO. I. HEMPOUWHOB 


TJIYBHHHOE CTPOEHWE 3EMHOM KOPbI NOX YEPHbIM MOPEM 
K FOro-3ANAAY OT KPbIMA TO CEACMM4UECKMM JAHHbIM 


(JTpedcmasaexno axademuxom JI. H. IMlep6axoevim 8 XII 1958) 


Bonpocy mponcxoxw enna H reoormueckoro pasButia UepHomopcxoii Bria- 

¢\HHbI MOCBALLEHO MHOFO HCCJIeqOBaHH. OCHOBHbIMA HCXOJHbIMH MaTepHaslaMH 
CIYKHJIK TPH 9TOM JaHHble MO reosornH OKpy»katouwMx UepHoe mMope paiionos, 
KOJIOHKH JOHHBIX OTJO7*KeHHH M OaTuMeTpHueckuHe KapTbl. Tloce A. JI. Apxan- 
rembckoro wu H. M. Crpaxosa (') zeTaibHblit aHamH3 reosIorMyecKolH McTOpHH 
BnaquHbl UepHoro MOpA Ha OCHOBe BCEX HMEIOLMXCA MaTepHasOB Obl MpoHs3- 
peqeH M. B. Myparosgpm ('). IIpo6sema mpoucxokgenua Uepnomopckoit Bna- 
AWHbI 3aTparuBaslacb UM HM B Oowlee MosqHeH padote (?). Ho yo HacTosuero 
BpeMeHH Px, BOMpOcoB reovlorHyecKoroO CTPOeCHHA WH MPOMCXO*KACHHA BMA HHbI 
YepHoro Mops ocTaeTCad OTKPbITbIM H3-3a HeMOCTaTKa (PaKTHYeCKUX JaHHbIX, B 
4aCTHOCTH, He OblIO elle CReIaHO ONpeeJIeHHH MOULHOCTH HM CTpOeHHA 3eMHOI 
KOPHI. 
B 9TOM COOOLICEHHH MpPHBOAATCA pe3yJIbTaTbl CeHCMM4eCKHX MCCeqoBaHHuH, 
mpoBeyeHHElx UepHomopckoH 9KCMepHMeHTaJIbHOH Hay4HO-HCCeELOBAaTeJbCKOli 
cTanunen Mucruryta okeaHonoruH AH CCCP B centa6pe 1957 r. c Wenbio ompe- 
AeneHHaA cTpoeHua 3eMHOH KOpbl Nox UepxHpmm mopem. [HeccseqoBpanua Opin 
MpoBeseHb! NOX COulHM pyKoBoycTBOoM H. H. Cpicoepa. Kpome astopa, B Mop- 
C€KHX paOoTax mpHHuMamH yuactue B. II]. Touyapos, I. H. Ulunuaenos, 
M. ®. Muxuo u Jp., a B OOpaborKe MaTepHatosp — A. ®. Henpounosa. 

Pation onucbiBaeMbIX paOoT pacmosioxKeH K toro-sanayy oT Kpbimckoro Mo- 
sryocrposa. McceqoBaHuA BeJIHCb MeTOJOM IIpeJIOMJICHHBIX BOJIH. B3ppiBbl 3a- 
paoB Becom oT 0,4 go 130 Kr npou3BoANIMCb CO cieuHasbHoro Kopabua. Pern- 
CTPalluA BSPbIBOB OCYIIeCTBIAIaCh Ha 9KCMeAMUHOHHBIX cyfax «AKayleMuK 
Basunos»y u «<Akanemuk I[upuios». Tak Kak 9KCNeAMUMA pacnowlarasa IByMa, 
4 Ha yasleHHbIxX OT OeperoB yuacTKaXx, H3-3a OrpaHHYeHHOH MOpeXOAHOCTH CyJ- 
wa «AKkayemuk LI npuioB»,— TOJIbKO OJHHM PerHCTPHPYIOULWM CYHOM, IIpHMeHs- 
Jlacb MeTOAMKa perucTpalluu B ABYyX (OObINHO KOHeUNbIX) TOUKAX mMpoduveli 
TPH MepeBHoxKHOM MYHKTe B3pbiBa. Taka MeTOANKa HeMMOXO 3apeKOMeHoBasa 
ceOa MpH mpopeyeHHH MHOFOUMCAeHHbIX PerHOHaJbHbIX HcceqoBanHH CILIA 
uv Aurauel B AtmaHTuyecKom u Tuxom oKeanax ((‘) & Ap.). BCCCP Bo mMHorom 
aHaJIOrHYHad MeTOMKa C YCMeXOM HCMOMb30BasIaCb IPH CeMCMH4eCKHX HCcJe- 
Jopanuax Muctutyta okeaHouJloruu AH CCCP s Tuxom oxeaue (1954 r.), 
Sinouckom u UepHom mopsx (1957 r.) ’) u B paOoTax MexyBeqOMCTBeHHOH 
3kcnequuun Ha KacnuitcKom mope (1956 r.). 

Ilpu uceneqopanuax Ha UepHoM Mope perucTpaluA B KaxKOM TOUKE Beach 
JIByMA THApotbonamMu Mo AByM He3aBMCHMbIM KaHaJlaM; TlyOuHa NorpyxkeHuAa 
rHgpoouos Opa 50—60 mM. Cnoco6 mosxBeckH rufpooHoB yxe OMUCEI- 
Baicd B padore (7). Karkgpili rugpodoH Obl MoxKuoYed K YyCHJIMTEe- 
JIAM ¢ TosocoH mpomyckanun S—15 rm (AA perncrpalHn MpeJOMICHHbIX 
Bou), 10—50 ru (qa pervcrpalluu oTpaxkeHHbIX BOJH) H O0—000 TIL 
(Ia pervcTpauMu BOAHDIX BOJIH). KomeOaHusA 3anMcbiBaIMcb Ha (porobymary 
ocunsmaorpadom TIOB-14. Ouenb OarompuaATHO oTpasHicH Ha KayecTBe Celi- 

gle lee, 


cMorpaMM TOT (bakT, 4TO cyHO «AKayeMUuK BaBus0B» HMeJIO BOSMOXHOCTH CTa- 
HOBHTLCA Ha AKOPb MPH OOOH riyOuHe MOpA, B pe3yJIbTaTe Yero YCTPaHAJIHCh. 
MOMeXH, CBAZAHHbIe Cc Apelitpom Kopa6ss. MecronosoxeHHe CyOB YTOUHAJIOCh 
C MOMOIbIO paMoreoyesnyeckok 
annapatTypbl. B3pbiBbl mpOu3Bo- 
it SE. JWJIMCb NO JMHUAM Tpoduseh c 
at, Kpeivcrnit 7S HHTepBasamMu 1—2 muHJIM Ha O.1MxK- 
‘Gor nent HUX JucTaHUMAX HW 3—-5 MHJIb — 
Ha JlaibHux. TnyOuHa B3pbIBOB. 
Hu3MeHAIacb OT 30 Wo 100 M. 
Snecb OyAyT onMcaHbI MaTe- 
pHasbl AByx mupoduaern (V u VII), 
MpOxoAAmHX 3a WpeeyaMuv MaTe- 
pukKopBoro cksioHa (puc. 1). 
Iny6uua Mops mo mpoduaro V 
u3MeHsetca oT 1570 mM (pune. |, J) 
no 2200 Mm (2); auIMHa Tpoduss 
okouio 130 kM. Ha mpocpuuie noury- 
YeHbI BCTPeyuHble rosorpadbi mpe- 
JIOMJICHHBIX BOJH (puc. 2). pn 
KOPPeJIAWHH HCHOIb3OBaJIHCb KH- 
Puc. 1. Cxema pacnonomenua celcmuyeckux HeMaTHyuecKHe HW JHHaMHYeCKHe 
mpodustelt mpu3Haku BowH. Ha celicmMorpaM- 
MaX XOPOWO MpoculexKHBaIOTCA Be 
BOJIHbI: ¢, HW ¢; (BHAMMad uacToTa S—7 ru), CBA3aHHbIe C TwyOHHHbIMH 
rpaHullamMu pasyena. Toforpadbl sTHX BOJIH MOUTH MpAMOJIMHeEMHbI HX XOPOLo 
YBA3bIBalOTCH BO B3aHMHbIX TOUKAX. CeHcMHYeCKHH pa3spes, MOCTPpOeHHbIH moO 
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Puc. 2. Poqorpadl u ceiicmuueckuii paspe3 mo nmpodusio V 


be ees BOJH 4, 4 ts, IpMBeqeH B HWKHEH YacTH pu, 2. TlocrpoeHus Benuch 
CTONOM Towed BpemeH (°). IIpu mocrpoenuu rpanuup M4, COOTBETCTBYIOULeH 
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BOJIHE f4, Oblia BLIOPaHa CpeqHAA CKOPOCTb B NOKPHIBaloMlel TOME (ucKIIOUas 


BOJHBIH C0) V = 3,0 xm/cex, onpeweneHHas 10 TOUKaM nepeceyeHua royorpa- 
op BovlH fs u t,. Tpanuua Ia xapaxrepusyerca CKOpOcTbIO pacipocTpaHeHHA 
MPOMOIBHBIX CelicMMyecKHX BoJIH V, = 6,4 + 0,2 Km/cex, ruiyOnHa ee 3aera- 
HMA MOCTeMeHHO yBeMuNBaeTcA OT 10 KM Ha CeBepo-3aNaqHOM KOHUe NpopussA 
fo 16 KM Ha Woro-BocTouHoM KoHte. (3yecb HB Apyrux mMectax IIYHKTHPOM 10Ka- 
SaHbl YACTH TpaHUllbl, MOCTPOeHHbIe C MeHbIMeH JOCTOBepHOCTbIO — MO Henepe- 
KPBIBaIOUMMCA yuacTKaM rogorpados.) IIpu nocrpoenuu rpanuubt 5, Coorser- 
CTBYtOllen BosIHe fs, ObIIO NPHHATO, YTO BbIMeMeKalNi macT HMeeT NOCTOAH- 
Hy!lO CKOpOCTbh paclipoctpaHeHHA CeHCMHYeCKHX BOJIH, PaBHYIO rpaHHuHol: 
V, = 6,4 xm/cex. Onpeyeseno, uro rpanuua Is XapaKkTepH3yeTCA CKOPOCTbIO 


PaccmosHue ————— 
60 60 km 


Puc. 3. Togorpadpl uv celicmuyeckult paspe3 mo npodumo VII 


V, + 8,2 + 0,2 km/cek uw 3aneraeT Ha ruiyOuHe 22—24 kM NO MOBepXHOCTbIO 
oak ao 
mops. Kpome souiH f4 ¥ ts, Ha Mpoduse V BbieAIOTCA TAKKe BOVJIMbI C1 KaKy- 


x 
wasica cKopoctb papHa V* = 2,2 xm/cex, fe (V' = 4,4 KM/cex) u 23(V* = 
=5,4 xm/cek), CBA3aHHbIe C TpaHullaMH pa3yela B Tome c V = 3,0 KM/cex. 
Ojuako JIA nocTpoeHHA 3THX TpaHHI, HMeIOLHMXCA MaTepHallOB HeOcTAaTOYHO. 

[ury6una Mops no mpodusto VII usmensetca or 1550 M (4) Bo 1800 M (3); 
quiuua mpoduna oKxono 100 KM. Sylecb TakxKe NoOJyueHbI BCTPeyHHle rosorpadsl 
‘TIPeIOMJICHHBIX BOJIH (pHc. 3). Marepvaspi npoduaa VIL Bo MHOrOM CXOjHBI C Ma- 
Tepvanamu mpopuia V. Ha npopune VII Takxe xopouio mpocsexuBarorca 
BouHp! fa u fs; rofslorpadbl 9THX BOJIH YBASbIBAIOTCA BO B3AMMHBIX TOUKAaX. Celi- 
 emuyeckuit paspe3 qua mpoduaa VII npupegen wa puc. 3. Snauvenne cpeqneli 
‘cxopoctu V = 3,0 kM/cek B TOJe, NOKPbIBalolleH rpaHully Ia, onpeyeseHo m0 
TOUKAaM MepeceyeHHA BOUIH fs Hf, MH COBMAaaeT C COOTBETCTBYIOULMM 3HayeHHeM JIA 
‘mpopuaa V. panna [4 umeer cxopoctb V, = 6,4 - 0,2 KM/cek; rulyOuHa ee 
ZaleraHua paBHa 1!2—15 Km (HakwJOH Ha loro-3sanaf). Bropas rpauuua I's xa- 
|pakTepHsyercd cKopocTbio celicmuyeckux BomH V, = 8,2 + 0,2 Km/cex. Tay- 
OvHa 3aleraHuaA STON rpanulbl B WeHTPaIbHOH YacTHM Mpo*usIA paBHa OKOVIO 
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24* KM B 1oro-3allaHOM HalpaBJeHHu riyOuHa yMeHbulaeTca. I paHHunl, coor 


ae pas bet 
BetcrByloulue BomHaM fi (V* = 2,2 KM/cexk), f2(V * = 2,8 KM/ceK) HM fs Vr= 
= 3,2 xm/cek), KaK H Ha mpoduuie V, MOCTPONTb HEJIb3A H3-3a OTCYTCTBHA BCTPed- 
HbIX TOorpacoB 9THX BOJIH Ha yYaCTKaX UX MpocJlexKHBaHHA. 

CopnayeHHe 3KCNepHMeHTaJIbHbIX 3HaYeHHH CKOpocTeH pacnpocTpaHeHHA 
celicMHueCKUX BOJH Qian rpanuupt J, npotbuaa V u rpanuupst Ty npopuasa VII 
CBHICTeIbCTBYeT © TOM, YTO STH FpaHHbl MPpHHasexKaT OAHOH NOBepXHOCTH 
pa3fena. STO Mo_TBepxkaeTcCA H YOBACTBOPHTE/IbHBIM COBNaweHHeM TvlyOHH 
rpanuupt /4 B TOUKe Nepeceyenua npodusiel. AHaNOrH4yHOe 3aKJIOUCHHE MOXHO 
clelaTb HU aA rpannupl Is. 

YuuTbipad pe3yJbTaTbl MHOPOUHCJIEHHbIX ONpeseseHHH CKOPOCTH MpOfOJIb- 
HbIX BOJIH CeHCMHYCCKHMH MeTOJaMH B pa3JIMUHbIX palonax (°), HH2KHIOIO rpa- 
uuny c V, = 8,2 KM/ceK MOXHO OTHeECTH K MopepxHocTu Moxoposnunya (rpa- 
Hula 3eCMHOH Kopbpl). Bpue mexkuT Mact co cKopocTbio Vy = 6,4 KM/ceK. CKo- 
pocTb TaKOrO MOpA/Ka OObIYHO HMeeT MPOMeXKYTOUHDIA (Oa3aJIbTOBbIN) CIO 3€M- 


HOt Kopbl. Toma co cpequeli cKopocTbio celicmHyeckux BoH V = 3,0 KM/ceK 
cnaraeTca, T0-BHXHMOMYy, OCaJOUHBIMA NoposamMH. Tunv4HOrO rpaHHTHOrO CJIOA 
Ha HCCJleAOBaHHbIX Mpoduviax He OOHapy2xeHO. Bo3MoxKHO, OH HMEeTCA JIMLIb 
Ha CeBepo-3anaHOM yyacTkKe npodusa V, re BbieeHa BOIHa c V*= 5,4 KM/ceK. 
Jina yTOUHeHUA ZTOFO BOMpOca HEOOXOAMMO MOCTaBUTb Oowee NeTaIbHbIe UCCJEe- 
JOBaHHA. 

CpaBHeHHe NMOJYYeHHBIX JaHHbIX C H3BeCTHbIMH pe3yJIbTaTaMH olpeyesie- 
HHA CTPOeCHHA 3CMHOM KOPbl KOHTHHEHTOB H OKeaHoB ((* 4) H Ap.) MOKa3biBaeT, 
4TO 3eEMHaAd KOpa Moy UepHbiM Mopem kK toro-3anayy oT Kppimckoro nowlyoctrpoBa 
CYIM[CCTBEHHO OTJIMUAaeTCA OT KOPbl KaK KOHTHHEHTAJIbHOrO, TaK H OKeaHHye- 
ckoro Tuna. MoutHocTb 3EMHOH KOpbI 3ecb paBHa 22—24 KM, T. €. MeHbLIe, EM 
Ha KOHTHHeHTaX, H OoubuIe, YeEM B OKeaHHYecKHX OOacTax. Ilo oTcyTcTBHIO 
rPaHHTHOrO CIO” 3eMHaA KOpa UepHoro Mops OvMxKe K OKeEAaHHYeCKOMY THNY, 
HO HM€eT 3HauHTeIbHO OOJIBLIYIO MOWLHOCTb OCaOUHOH TOLIH (8—12 km). 

Vnrepecuo OTMeTHTb, 4YTO MOUTH aHaJIOrHYHOe CTPOeHHe 3EMHOH KOPbI Nosy- 
yeHo Jvia Mexcukauyckoro 3aHBa (17). TaM TakxKe HMeeTCHA MOLIHbIM OcaqOuHDI 
COU, MOKPbIBalOULMH MOPOAbI CO CKOPOCTbIO CeHCMHYeCKHX BOJIH 6,2—6,4 KkM/cek, 
MIpH OOWeH TOJHHE 3CEMHOH KOpbI NopaAyKa 20 KM. 

Celicmuyeckne JaHHble O HaiM4uH nox Uepxbim MopeM ocayzlouHOorO cuJIOA 
6OJIbLIOH MOULHOCTH NOATBepKaloT BbICKa3spiBaHua A. JI. ApxaurembcKoro u 
H. M. Crpaxora ('), Koroppie OTHeCIM rvlyOoKOBOAHYy10 BNagquHy Uepyoro mMopa 
K THMHYHOM TPeOCHHKJIMHAIH, HaXOAlelcA B CTaqHH yriyOseHua. Onupasch 
Ha MaTepHaJIbl MO reoJlorHH MpHvieratouywx palouos, M. B. Mypatos noycun- 


TaJI BEPOATHY!O MOWHOCTS OCaOUHHIX NOPO B rlyOOKOBO,HOH BnaguHe Uepuoro | 
Mops Kak 7—8 km (*). Ilo pesybTatam celicMM4eCKHX HccIeqOBaHHA MoyyeHO 


HeECKOJIbKO OoJIbluee 3HaYeHHe, MpHyeM HaOulOMaeTCA YBeMYeHHeE MOLLHOCTH 
ocaKOB B 1OXXHOM H 10ro-3anafHOM HalpaBJIeHHH. 

B 3aksioueHHe aBTop BbIpakaerT OoubulyIo OlarogapHocTb H. H. Cricoesy 
3a MOCTOAHHOe BHHMA@HHe HM MOMOUb IPH MpOBeeHHH padoT, a TaKXKe BCeM y4ya- 
CTHHKAM 9KCIeQHILHH. 


UuctutyT okeaHomoruu Toctynuso 
Akayemuu Hayk CCCP 2 XII 1958 
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Hoxnann Akagemun nayr CCCP 
1959. Tom 125, Ni 5 


OKEAHOJIOFH fl 


H. H. CbICOEB 


O TEYEHHAX B OKEAHE 
(ITpedcmasreno axademuxom A. A. Ipuzopvecoim 18 X 1958) 


Hsyyenne WHpKyAAWHM BOA BOKeaHe HEBOSMOXKHO Ges JOCTATOUHBIX aHHbIx 
© TCYCHHAX Ha rlyOuHax. OfHaKO NMOOOHHIX HaGIOLeHHi MOUTH He MPOH3BO- 
AHJIOCb, YTO Nper*ke Bcero OObACHACTCA OTCYTCTBHEM alMapaTypbl H MeTOAUKH, 
TpHrogqHoH WIA STOrO Bua UcceqoBaHHi. 

B nepuoy noxroTrosKu Kk pa6otam B cBa3u c MexgzynapoyHEm reodu3snvyeckuM 
rofom B Mucrutyte oxeanonorun AH CCCP 6p paspa6oran MeToy u3MepeHuii 
TeveHHH B OKeaHe C HCIOJIb3OBAaHHeEM AKOPHbIX OyHKOBbIX CTAaHIH, Ha Tpoce 
KOTOPHIX IIPHMCHAIOTCA CaMONHCUbI TEYEHHH AIUTebHOrO Ge3sHaqsopHoro Jei- 
cTBHA. Bylkopble CTaHWHH MpeycMaTpuBaloT MIpHMeHeHue sierKuX OyeB, u3ro- 
TOBJIACMbIX H3 MeHOMJacTta miaByyectbio B 400—600 Kr, CHa6%xKaeMbIX MHLIe- 
HAMM JIA PalMONOKaTOPOB UM pajlMCCTaHUMAMH, JeHCTBYIOULMMM NO 3ajjaHHoOli 
mporpaMme Jwit novcKa OyeB cyyamu. Ja mocTaHoBKH OyeB Ha AKOPb Ha 
TuyOunax Jo 6,5 KM HCroub3ylIoTCA cTyMeHyaTEIe Tpocbl Oo 6,0—3,5 mm (3). 

Mcnoub3ya AKOpHbIe OyHKOBbIe CTAHILMH H Meya- 
‘TarouMe camMonucup Tevenu (BIIB), skcnequuuA Ha 
«Burtsase» B aprycte 1958 r. B THxoM oKeaHe mpo- TloctosHuble TeveHua 
Besa CepHH H3MepeHu TeyeHHii Ha rilyOuHax Jo OSU ts) 


Ta6nauna 1 


1500 m. IlpogouxKurTebHOcTbh OMHOM cTaHIMH Mp 

9TOM Oblia paBHa 11,5 cyTKaM. Ota cTraHI\HA BBI- Ware —a-Hanpanne:| @xopocrs 
MOHeHa B 1OxKHOH Mepuepuu TeyeHuA Kypocno B — usmepenuii]. (thay) | (cm/cex) 
Paliohe nogBoyqHoro NOsHATHA Cc rayOnHaMu 

2600—2700 M. Ha ctaHuuu MOJy4eHbI pAb aH- 

HbIX O CKOPOCTH HM HampaBseHHH TeyeHM Ha ropu- 16-17 74 a 
Seurax: 8; 100, 250, 750u 1500 m. Hapuc.impen- jg ae | 45 | ae 
oo MporpecchBuble rpapuKH HadJIOCHHLIX 1920 89 49 
BEKTOPOB TeYeHHH Jian Nepuoga c 21 ne 24 VITI. 20-21 107 39 
Tlanuvie puc. | cBMfeTeNLCTBYIOT C TOM, 4TO, BO- eee Wh ia 
IpeKH VWMEIOMMMCA MpeMO.10%K2HHAM O He3HadH- 9394 101 39 
f€JIbHOCTH TeYeHHH B OKeaHe Ha rlyOuHax 1000 M 24—25 65 39 
4 Oosee, MOryT HaG.1lo,laTheA TeYeHHA, peBbilla- 25—26 47 33 
ene 25 cm/cek. B noBepXHOCTIHIbIX CJIOAX OKeaHa ats a Bs 
IpH 9TOM HaOsofaiveb TeleHHa Oonee 0,7 M/cex. (ee ; ! 

| TleppuyHaa o6pa6otKa HaO/OeHuH SakwiIOUa- cyTKH) 

tac B pa3eJeHHH H3MCPeHHbIX TeYeHHM Ha Mpu- 


IMBO-OTJIMBHbIC HM ocTaTouHbe (mocrosHHble). Jina ropH3cnra 8—10 MB He- 
MOR, UsMepeHHni c 16 no 27 VIII nomyyenbi cnedyloulne pesybTaTbl MO OCTa- 
‘OUHbIM TeyeHHAM (cM. Ta6s. 1). 

_ Vismenumpocrbh nocTosHHbIxX TeyeHui Ha rayOune 8—10 M 3a 12-cyTouHbiit 
1epHOl B paccMaTpHBaeMoM palioHe XapakTepusyeTca rpaUhoM Ha Puc. wp 
KOTOPbIH MoKa3biBaeT HasIMuHe B paliOHe H3MepeHHA OTHOCHTEIbHO YCTOHUH- 
OrO HM 3HauHTeIbHOrO MepeHoca BOX Ha BOCTOK, a He Ha 10F, Kak 9TO CJleyeT 
3 kapr Mopcxoro atsiaca (?). 3a 12-cyTounbilt mepvos 3fecb HaOsmOanca mepe- 
0c BO, B HanpaBsenun 89° co cKopocrbio 37,5 cM/ceK. TeyeHHe pH 9TOM H3- 
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MeHSIOCb B pagJIMUHbIe cyTKH oT 47 Jo 114° no HanpaBsennio H OT 32 Ao 
49 cm/cek mo cKopocru. II]napHoe H3MeHeHHe HanpaBJieHHA TEUCHHA OT CYTOK K 
cyTKaM B Ipeglesiax 30°, OOHapy2KHBaemoe Ha PHC. 2, 3eCb, BEPOATHO, Cae 
c KpymHomacuiTa6Hol nybcaumel Kypocuo. TloctosHple TeYeCHHA MO Ty nu 
WIA JBYX CyTOUHBIX MepHoyos (21—22 VIII u 22—23 VIII), nosy ¥eHHBIE ny 

TEM HCKJNOUCHHA 3 HaGJIOJICHHBIX TEUCHHH HX MIP HJIMBO- OTJIMBHBIX COCTABJIAIOULNX, 


/opusouin 8M 
qi 17 9 C 
gta 
10 


70 cmfcek 
SSSnen} 


co Vl 


(opusoHin 
15 230m 
7 


Puc. 1. [patbuku Bextopos Teyennit Ha rayOunax 8, 100, 250, 750 u 1500 m B loxHOH uactH Ky- 
pocuo (AkopHad Oylikopaa cranuua Ne 4017, 21—24 VIII 1958 r.) 


XapakTepHh3ylOTCH JAHHbIMH, MPHBeAeCHHbIMU B Taba. 2. B stot Ta6mnue 


MOCTOAHHbIX TCUCHHH WIA XapaKTePHCTHKH MPHJIMBO-OTMBHOH CocTaBJIAIOMeH 
MNpHBeNeHE! CpeHHe apHdMeTuyecKHe CKOPOCTH HaGJOJeCHHbIX TeueHHit. 


Kak BuyHo ne Ta6n. 2 u puc. 1, Ha rnyOunax 100—750 m npuaupo-oTmuB4 


HbIe TEYEHHA 10 CpaBHeHHtO C TEYEHHAMH, BbISBAHHbIMH APYruMu cbakTopamy 


} 


1 


cocTaBJInroT Bcero 5--10% oT Ha6stoz2eMoli BeanunHE B NOBeEpXHOCTHOM CVJIO 
OTHOCHTe buat BeIMYHHa NepHOAMYeECKHX TeYCHHi MOBbIMMAcTCA, MocTurad 
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} 
| 
| 
| 


30%. Ene Oompuie OTHOCHTebHad BeHUMHa MpHIMBO-OTAMBHBIX TeYeHHIi Ha 
riyOuHe B 1500 M, rye onn coctaBasior 50% oT HaGmOReHHEIX. CooTHOIeHHA 
MepHOAMYeCKUX WH MOCTOAHHIX TeyeHHH, HaOJOJCHHBIX Ha paccMaTpHBaeMmoli 
CTAHIMH, XapaKkTePHbl, MO-BUAUMOMY, JWid paliona HaGvtofeHuli, a ia Apyrux 
MeCT OKeaHa OHM MMeloT Apyrue 3sHayeHun. B palionax, mpumeratoulHx K TOUKe 


Ta6autna 2 


TlocTovAHHble TeYeHHA 
CpeaqHue Ha6s0qeHHbIe 

Topusonr 4—22 VIII 2293 VIII cKopocTu (cM/cekK) 

(M) : 

Oe On ee Ceulceay eck 22 VILL =e VAT 

8 103 40,7 414 41,0 Deno Dil gY) 
100 138 2855 104 18,0 2an9 20,8 
250 139 20,0 108 13,2 20,9 15,3 
750 120 18,8 106 19,9 PAN 8) PAM Al 
1500 140 5,6 139 6,0 11,2 12,4 


29° c, w., 153 B. a., Ha rmyOunax 1000—-1500 m B centa6pe 1958 r. Ha6moza- ” 
JIMCb TeYEHHA MopayKa 6—-8 cM/ceK Mp 3HAUMTeJIbHbIX CKOPOCTAX TeyeHHH 
na rutyOunax 10 n 100 M, rye onu ObitM OnN3KH K 15—20 cm/ceK. 


ee Wemfcek 
eS aS ee 


Puc. 2. Tpatbuk u3MeHeHHA CpeHECYTOUHBIX BeEKTOPOB MOCTOAHHBIX TeYeCHHH B 10%K- 


Hol uactu :Kypocuo (16—27 VIII 1958 r.). CpeqHee Teuvenve: Hampapaenue 82°, 
cKopocTb 37,5 cm/cek 


TlomyueHHble HaMH jJlaHHble MOKa3bIBaIOT HaJIMYHe 3HAYHTEJIbHbIX TlyOun- 
HbIX TEYCHHH B OKeaHe, a TaK2Ke 9PPeCKTHBHOCTh HX H3YYeHHH C MOMOLM[bIO AKOP 
HbIX OYHKOBbIX CTaHWHi, CHaOsKaeMbIX CaMONMClWaMH TeYeHHH aBTOHOMHOrO 
TIPHMeHeHHA. 


ViuctutyT oKkeaHomoruu Tloctynuuio 
Akajlemun HaykK CCCP ANA Oe JS TaS} 


UHMTHPOBAHHAA JIHTEPATYPA 


1H. H. Cucoes, ABToHoMHble 6yiikopbie cranyHu, Mudopm. O1onm. MIT, Ne 4, Vaz. 
AH CCCP, 1958. ? MopcKolt armac, 2, JI., 1950. 
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Jloxxuaygm Ankayemunu nayk CCCP 
1959. Tom 125, Ne 5 


LHTOJOVH A 


WM. b. TOKHH 


O CTPOEHHK APA UW ANMAPATA POJIbJDKH B KJIETKAX 
KHWIE4HOrO JNHMTEJIAA PARASCARIS EQUORUM 


(ITpedcmaeaeno axademuxom K. HW. Cxpabunoim 24 X 1958) 


Hecmotps Ha pA, paOoT, BEINOMHEHHbIX B OOIaCTH CBETOBOH MHKPOCKOIME, 
MHOrHe BOMNPOCbl, CBASAHHBIE CO CTPyKTypOH KHUIeYHOH KJIETKH acKapHJbl, 
OCTaIOTCH HEACHbIMH. Mutepechoe 3vIeKTPOHHOMHKPOCKUIHYeCKOe HCCJIEQOBaHhe 
Bpetmuetigepa (4) KacaeTca MpeHMyLeCTBeCHHO TOHKOM CTPyKTYPbi anuKaJib- 
HOR YacTH KHIWeYHOH KJIETKH HW B H3BeECTHOH Mepe yxKe ycTapeuo. 

Hamu u3yyasocb cTpoeHHe sAj{pa KHWMeuHOH KJIeTKH Parascaris equorum, a 
TakKe CTpoeHHe HW JIOKaW3auvA annapata ToubmKn, caMo cyllecTBOBaHHe 
KOTOPOTO JWI KHINECUHbIX KJICTOK aCKapHbl JO HaCTOALero BPeMeHH MpesctaB- 
JIAJIOCb HeOKa3aHHbIM. HeOoubline yuacTKH KHIMeCYHHKa (UKCHPOPAJIMCb B 
6ydepHpokaHHoM alleTaTBepoHasiom 1% pacTBope ueTbIpexoKHcH ocmusa (1) 
H 3aJIHBaJINCb R CMeCb MeTaKpHJlaToB OyTHa HU MeTHa (4: 1). Cpe3pi TOMLAHOR 
200—250 A, H3roToBJIeH- 


tome cuctemp! [Hécrpax- 


ie HbIe Ha YyJIbTTaMHKpo- 
0 
2 a, Uccneqopaluch 6e3 
ylasieHuaA MaTepvasia 3a- 
PL JIMBKH B 3JICKTPOHHOM MH- 
RS i Uf Kpockone YOM-100 mnpu 
f. HanpsaxKeHHH 60 kB. 
° " 
[Nato 


PesybTaTbl vccseqo- 
BaHHA peNcTaBJeHbl B 
2 Bugle cxem (puc. |) w Mu- 

a 6 48A G Kpodotorpadun (pue. 2). 
Puc. 1. Cxema crpoenua spa u annapata fonpaxu. a—sAqpo. * pa KMIMeUHbIX KJIeTOK— 
C TpeMa, AApblLIKaMH, 6 —cTpoeHHe , AJepHo ‘oOono4Ka, OBaJIbHbIe. Mx HanGovb- 
6 — ammlapart Lomb KH ud WwHH JMaMeTp jocTuraer 
peach 0,8 , a HavMeHEWnit 
4,8 w. Jleranu crpoenwya sep oryeTiHBo BHAHbI Ha MUMKpoOdororpa- 
(HAX, MpeMcTaBJICHHBIX Ha pHc. 2a—e. B 3neKTpOHHOONTHYeCKH CBETJIbIX 
ajpax OObldHO HMeeTcHh 2—3 JIOBOJbHO MVIOTHBIX ApbiliKa (puc. 2a), 
pasmepom 1,2. OnM OONaqaloT XapaKTePHbIM BOJIOKHHCTHIM CTpOeHHeM (Tak 
HasbipaeMad HYKJeOOHeMa), CBOHCTBCHHbIM SAJPbIlIKaM MHOrHX Jpyrnx 
OObeKTOB, KaK 9TO ObIIO BiepBbie MoKa3aHo BepHapom c corp. (°). B az 
PbILIKaX JIOKaJIM3OBaHa 3ePHHCTOCTb (pc. 2e), KOTOpy!o serko HAeHTHULE- 
pOBaTb C MakpoMoviekyiamu PHK. B sypax kumeuHbIx KleToK (puc. 2a, 6, 
e, e, CI) uacro HaGuOMaeTCA MHOXKECTBO CKOMVIEHHH OCMHODMIbHBIX rparydl,. 
BeCbMa CXOJHBIX 10 pasMepam (49 A) c rpaHymaMu, OKaIM30BaHHbIMH B AJI- 
PbIldKaX, UTO XOPOLIO cooTBeTcTByeT TaHHbIM Tanna (8), nosyYeHHbIM Ha ALpax 
OOWWTOB amduoni. 
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Puc. 2. Yabtpacrpyktypa 6a3abuoli vacru KMWeYHOH KNeTKH. a — 16000, 6 —e, u, 
K, m— 32000X, 0, e, 2c, 3 — 48000, 2, m — 28000 


Pa2Mepbl CKOMIeHHH ocMHOpHbHbIX rpaHy Bapbupyror or 62 go 
248 Mp. 

GHAaUHTeII Hb HHTepec npelctaBsAloT Wetasn CTPCeHHA AJepHol oGos04- 
KH (puc. la, 6, ¥ 2 6, e, 0). Xopomo BugHH ee BHYTPeHHAA Hapy2XHas crpa- 
HHUATebRaA MeMOpauHb (puc. 26, BM u HM), Tonmuua KoTOppIX coctapaser 
oKon0 43A, Tora Kak paccTosHHe MexKLy HUMH ocTuraer 108 A, 

XapaktTepHOH OcoGeHHOcTHIO sep KUMWEUHBIX KeTOK sBuIMeTCA HaHUHeE 
B AflePpHbIX OOOIGUKAaX OcAbWOrO KONMYeCTBa Nop. 

HeckoJIbko JleT Ha3al MHOFHe aBTOpm: ONMCaNH CTPOeHHe ALepHOH O6oNOUKH 
Ha pa3HOoOpasHbIx OObekTax (°), ObIIH OMMCAaHbI HW MOpbI, CTPyKTYpa KOTOPbIX 
H3-3a TPyAHOCTH NOJyYeHHA CBEPXTOHKHX Cpe30B OCTaBaaCcb, OJHAKO, BbIAC- 
HeEHHOH JasleKO He nowHOcTbIO. TomEKo B 1956 r. BnepBble Ob OMNcaHbl 
CKBO3HbI€ NOPbl KaK B HapyKHOHM, TaK H BO BHYTPeHHeH MeMOpaHax OOOIOUKU 
apa ameOpi ('?), paHee mpetcTaBNABUIMecA KaK OTBEPCTHA JMIWb B OMHOH n3 
9THX MeMOpaH. B oOolouKax AJep KHIUEUHBIX KJIETOK OTYETUBO BULHO (puc. 16 
M puc. 26, @, IT), Kak BHYTPeHHAA MH Hapy2kHan MemOpaHbl B pase MecT 6e3 
NePePbIBOB MepeXOAAT OANA B Apyryt, POPMUPyA CKBO3HBIe€ NOPbI, LHaMeTpoM 
no 682 A, npoxogaume yepe3 06e MemOpaubl. Pacctosnua MexKLy nopamn Becb- 
Ma KOJICOJIOTCA, UTO OTYUACTH 3aBHCHT H OT KOMeOaHH HanpaBseHHii, NOM KOTO- 
PbIMH TIPOM3BOAHIHCh Cpesnl. 

IIpeactapmalor HHTepec TAHTeHTaJIbHBIe Cpe3sbl Yepes sAMepHy!o oO6o0UKy, 
rye NOpPbl MpekcTaBssoTcA B Be OrpaHnueHHbIX MeMOpaHaMH oOTBepcTH 
(puc. 20, IT). Specb oco6eHHO XxOpolIo BHAHO TecHOe pacnooxenne nop 
B AZepHonw oOosouKe. OkoO Nop, Kak CO CTOPOHBI Apa, TaK H CO CTOPOHBI 
IMTOMMA3MbIl, HePeKO HaOwOAalorcnA CKONJeCHHA OCMHCHIbHCH cy6cTaHWHH 
(yka3aHb! cTpesKaMH Ha puc. 26, 6), rOBOpALLMe B NOJb3yY HHTEHCHBHOFO OOMeHA 
MexK]Y AXPOM HW WHTOMA3MOH KHWIeCUHOH KJICTKH, UTO B OOMIEM COOTBETCTBYeT 
aHHbIM, NowyyeHHbEImM AnZepcoHom vu Bumcom (') u Angzpe uw Pyape (°). 

Ha memOpaHax afepHor o6on04KH (puc. 26, 6,0) YacTO MOKaH30BaHbI OCMHO- 
(PHJIbHBIe TPaHyJbl, COBNMajaloulMe MO pasMepaM C rpaHywJaMu AJPbIeK H CKON- 
JIGHHH 3€PHHCTOCTH B Ape, a Take C MakpoMouleKysiamMu PHK 9practonas- 
MaTHYeCKHX CTPYKTYP KHUUIeUHOH KeETKH. OTO CXOACTBO TOBOPHT B NMOIb3y 
WpemnosoxKeHus O PHOOHYKJIeMHOBOH Npupose 9THX pany. 

Annapat ToupmKu KHIUIeUHBIX KIeTOK (puc. 1 @u 2kK—m) acKapHbI HECKOWIb- 
KO OTIHYaeTCA OT XOPOIO Ppa3BUTOrO alMapata, ONMCaHHOrO JWIA KJIETOK MHO- 
TOUHCJICHHBIX MO3BOHOUHEIX (’). 

Ou mpemcTaBsieH OOHJIbHO pasOpocaHHbIMH B Oa3aJIbHOM YaCTH KJICTOK He- 
nofaneky OT Apa HeOOMbIIHMH OTJeJIbHOCTAMH (AHKTHOSOMAMH), Pe3MepoM 
310—720 Mr, sIexKAULHMH OKOJIO Mpefena paspeliarouleH CMOCOOHOCTH CBeTO- 
Boro MuKpocKonla. TakuM o6pa30M, MMelollweca B JIMTepaType onMcaHHA ali- 
Mapata Toubaxku B KHIWCUHbIX KJIeTKaX aCKapHbl OTHOCATCA B JeHCTBUTEJIb- 
HOCTH K JIPYTHM CTPyKTYpaM, BO3MOXKHO K MpOHSBOAHBIM allmapata ToupmKn 
HJIM apracTommasMaTHyeckoro alimapata. 

JLMKTHO30MbI KMLeUHbIX KeTOK Parascaris equorum CXOJHbI NO CTpocHuto 
C JIMKTHO3OMaMH HeKOTOPBIX X%KHBOTHBIX (°,1°) H HMeIOT Ha cpesax (prc. 2 K—mM) 
BHJL XapaKkTepHBIX Oomee MeHee NapasebHO PaCMosOMKeHHbIX MeMOpaH H Mly- 
3bIPbKOB, JIMIMCHHBIX OCMHODUJILHOH 3epHUCTOCTH. OTH MeMOpaHHl, M0-BHZMMOMY, 
cnelyeT TOMKOBATbh KaK MpOOJIbHO PaspesaHHble NapasVIeMbHbIe YIWIOWeHHbIe 
KaHaJIbILbI. 

Ha muKpodotorpaduax XxCpollo BHAHO, YTO MYy3bIPbKH HellocpeqCTBeHHO 
CBA3AHbI C KaHaJIbllaMH H ABJIAIOTCA HX MeCTHBIMH PacluMpeHHAMM, OonbWeH 
wacTbIO KOHMeRBIMH. B HeKOTOpBIX cayyanx (pc. 22) MOXKHO HaOsmOJaTb 4 
WeHTPaJIbHO PpacMOJIO%KeHHble PaclIHpeHHA KaHaJIbieB. 

Pa3peTBJICHHA H aHACTOMO3hI MEXKLY KaHasbuaMu ToubKe He OOHapyXeHbl. 
JImametpsi KaHasbues Papbupyior oT 95 yo 125 A, a ny3bippkoB — or 310 xo 
620 A, Tora Kak TOJIILMHa CTCHOK KaHaJIbUeB H My3bIPbKOB COCTaBJAeT MPHOMH- 
sutTenbHo 77 A. O6pryHO KaHaJIbUbl pacnosoxeHb! B 6—8 psioB, HHOrZa B 3— 
4 pala, paccrosHne Mexyly KOTOpbIMH paBHsetca 160 A. 
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Ha puc. 2 6, 2 u300paxkeHbl Oa3a/IbHble yYaCTKM KJIeTOUHbIX MeMOpaH. Kak 
OTUeTIMBO BUHO, OHH — ABolinble. PaccrosHHaA MexKly MeMOpaNaMu JOCTH- 
raior 720 A, a TomujuHa MemOpan 78 A. VurepecHot ocoOeHHOCIbIO KHIICUHBbIX 
KJi€TOK SIBJIACTCA HaJIMYHe OPHCHTHPOBAHHIX MapaJJIeIbHO MeMOpaHaM BOJIOK- 
HUCTHIX 9JICEMCHTOB, a TaK2%Ke JOBOJIbHO KPyMHbIX rpaHysl, pasMepoM ~ 217 A 
(PUG. 2 Ane) 

Ilurona3Ma Oa3a/IbHOH YaCTH KHUICUHOM KJIETKH BeCbMa Oorata 93pra- 
CTOMMa3MaTHYeCKHMH cTpykTypamMu (pwc. 2 3, 2, A, QD), MMeHOWAMY 
3eCb BH, MpeCHMYUIeCTBeHHO MeLUKOBHAHbIX OOpasoBaHHi, pasMepom Jo | }. 
MemOpaHbl 9pracTomla3MaTH¥eCKHX MeLIKOB OOMJIbHO yCexAHbl 3epHaMH 
Pike 

BepostHo, cBoeoOpasuble CTpyKTypbl, H300paxKeHHble Ha puc. 2 0, 3, HK 
(A/T) w NO CHX Nop COBepweHHO HeEM3BeCTHDIe B JIMTepaType, ABJIAIOTCA MpOH3- 
BOJHBIMH 3pracTomMa3MaTHueCKHX MeuIKOB. B nowb3y sTOro Mpexmomo*KeHuA 
POBOpUT (opMa MW pacnoyOxRKeHve STHX OOPasOBakHt M TOJIUMIMHA UX OFpaHHyn- 
T@JIbHbIX MeMOpaH (124 A), KoTopple, Tak »%e Kak MH MeMOpaHbl 9pracTolla3sma- 
THUCCKHX MeUIKOB, YCe€HHbl 3€PHAMH CXOJIHbBIX Pa3MepoB. 

B orsMune OT THMMYHbIX SPracTOMa3MaTHYeCKUX MELIKOB, MOJIOCTb BbILLUEe- 
YNOMAHYTHIX OOpa30BaHHH 3ano/IHeHa JOBOJIbHO IJIOTHOM TOMOreHHOM cyO- 
cTaHineh (puc. 2 3), B KOTOPOH YacTO, B CBOIO OYepe{b, 3aKJIIOUeHbI CBOeDOpa3- 
Hble OKpyrsible Tesbua (puc. 2 0, 7), pasmepom jo 930 A. IIpu BHumMaTebHOM 
pacCMOTpeHHH B 93THX TebUaX YaeTCH YBUAeTb KOJIbILCBUAHbIe CTPyKTYPbI 
ROM Cee dk els) 

Ha pune. 22, 4 (JIT) npexctaBueHbl UKpyruibie OOpasoBaHHA elle He BbIACHeH- 
HOH MpMpOsbl, COOTBeETCTBYIOUIHe TeIbllaM, ONMCaHHbIM Bperuinelimepom (*) 
Kak annapaT DoubKH. OueBugHo, HX Hesb3A HAeEHTHDULUpOBaTb C NMoOcMeL- 
HMM, OJ[HaKO OTCYTCTBHe 3CPHHCTOCTH Ha MeMOpaHax STHX OOPasoBaHHH aeT 
BO3MOXKHOCTb paCCMaTPHBaTb UX KaK MpOn3BOLHbIe annapaTp TombpyaKu. TaKkoe 
MmpenosloxKeHHe XOpOuloO cormacyeTcaA C MMeIONIMMHCHA JaHHbIMU (°) 06 yyacTHH 
annmapata ToubyKH B OOpas0BaHHH WHTOMMa3MaTHYeCKHX My3bIpbKoB. B_ ku- 
INCUHbIX KJIETKAX TAKXKE JOBOJIbHO YaCTO HaOJIOAAaoTCA pa3sJIMYHble cTaquU Pop- 
MHPOBaHHA IHTOMMaASMaTHYeCKUX MY3bIPbKOB. 

Ha puc. 2 u (/I/) Buguo, ro ny3prpek ToubyaKH 3HayHTeJIbHO yBesIM4eH, 
IIpH¥eM B psxAe MeCT CTEHKH ero HauHHaloT BUAUNBaTHCA. JlambHekiee paspacta- 
HHe€ BUAYMBaHHH MpHBOAMT K OOpa30BaHHIO elle Oosee CJIOKHLIX CTPyKTYP 
(puc. 2 a, x, IIL), KoTOpble MOXKHO CUMTATb 3HAYHTEJIbHO YBeJIMYCHHbIMH My- 
3bIPbKaMH Tou1bAXKH, H30JIMPOBABLIHMHCA OT KaHaJIbIleB WH HeCYILMX Kaky!0-TO 
cneluduyeckylo PyHKLHi0. 

Cuelyet, BMecTe C TEM, OTMETHTb, 4TO 10 BeHuHHe (1,1¥) 9TH OOpasoBaHHA 
COOTBETCTBYIOT MHTOXOHAPHAM, YTO WeslaeT BEpOATHOM TuMOTe3y UX Mpouc- 
XOKJCHHA H3 MUTOXOHPHH. 

Ha OCHOBaHHH MPOBeCHHbIX HCCJIEOBAHHH YJIbTPacTpyKTYpPbI 6a3a.1bHOM 
yaCTH KHIUeYHOH KJIETKH MO%KHO OTMETHTb Culeyroulee: 

1. IIpeqcraBssatorT HHTepec JeTasIk CTPOeHHA AepHOH OGoMOUKH, CHaG*KexH- 
HOH OCJIbIUHM KO.IHMYCCTBOM CKBO3HBIX Top. B ape OOHapyxXeHbIl CKOMMeHHA 
OCMHOPHIbHOH 3ePHHCTOCTH, CXOAHOH MO pa3sMepaM rpaHyJl C MakpoMosleky- 
siamu PHK. MuoxectBo Takux 2Ke rpaHyJI JIOKaJIM30BaHO H Ha AJepHbIX MeMOpa- 
Hax. Ormeyatiorcs’ Mopdosioruueckhe OCOOeHHOCTH, YKa3bIBalollve Ha HaslMuHe 
MHTCHCHBHOTO OOMeHa MexKy ALpPOM HM WHTOMIa3Mon. 

2. LfuronasMa Oa3aJibHOll YaCTH KHWIEUHbIX KJIETOK BeCbMa Oorata pa3Ho- 
OOpasHbIMA CTPyKTYpaMH HM, KpOMe Apa, cokep2xkUT TUKTHO3OMHI HM 92pracTo- 
MJla3MaTHYeCKHE MeIUKH, a TaKKe [Ba BHJla paHee He OMMCaHHbIX OO6pasoBaHnht, 
HMCIONLMX Psi, OCOOCHHOCTEH, COMM2KAIOWMX UX C almapatom PoubpKU, 9practo- 
nvla3MOH WH MUTOXOH],PHAMH. 

3. Tukimosompt anmapata TombpaKu OTMYaIOTCH OUeHb MeIKHMH pa3Me- 
pamu (310—720 mp) u coctoaT u3 6—8 MapannembHO pacnomoxKeHHbIX Ka- 
HaJIbIeB C THMMYHbIMH TePMHHAJIbHBIMH B3XyYTHAMM B BHe HeOObUIAX My- 
3bIPbKOB. 
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4, DpracronasmMaTHyecknii annapaT mpezcTaBsexn IIPCHMYLICCTBEHHO MEILI- 
KOBH]HbIMH CTPyKTypaMH QuMHOH Jo | pv. 
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TFHCTOJOLPH A 


3. H. MOMOBA 


K BONPOCY O HEMPOHHOM CTPOEHHH KOPKOBOrO KOHIA 
3PHTEJIbBHOrO AHAJIM3ATOPA BEJION KPbICbI 


(IIpedcmaeaeno axademuxom H. H. Il maaveaysenom 20 XII 1958) 


Pa6ora MocBAlleHa HWCCeqOBaHHIO HeMPOHHOTO CTPOeHHA IWeHTpaJIbHOu 
yaCTH KOPKOBOrO KOHMWa 3PHTebHOrO aHaJIH3aTOpa OeOH KPbICbI, O HacToOs- 
ero BpeMeHH elle He H3y4eHHOrO. 

V3yyenve HelHpoHHOrO CTpOeHHA KOPpbI Mosra 
KPBICbI CYUCCTBEHHO JOMOIHHT CBeeHHA OO OcobeH- 
HOCTAX OPfaHH3allHH KOPbl, MOJIyYeHHbIe WHTOapXH- 
TEKTOHHYeCKHM MeTojOM. [lHToapxXHTeKTOHHKa KOpBI 
MO3ra KDPbICbl ONHCaHa MHOrHMH aBTOpaMH, HO HX 
JIaHHbIe OTHOCHTeIbHO KOJIMYeCTBa, BeJIMUMHbI, MO- 
JIOKeCHHA WH PpaHHI OTACIbHbIX OOsacTeH HM Noel 
KOPbI JOBONbHO mpoTHBopeynBE! (?,41-18). Jina Ha- 
wero HCCeqOBaHHA MbI HCnOWb30BaIH KapTy B. M. 
CBeTyXHHOH, MpH4YeM B 3PHTeIbHOH KOpe B3AJIM ee 
WeHTpaJIbHy!0 YacTb, area occipitalis centralis, sap- 
JIAIOULYIOCA, BHMMO, TroMovloroM Nova 17 Bpoymaua. 

OG6beKTOM HCCJIEOBaHHA CJIYXKHIH MOJIOZbIe M0 
JIOBO3PeuIbIe KPBICbI-CaMUbI B BO3spacte 4—10 mec. 
y KOTOPbIX POCT H CO3PeBaHHe HEMPOHOB y2Ke 3aKOH 
yeHo (14), B ucculeqOBaHHH HCIOIb30BaHbI XPOMO: 
cepeOpaHad UMMMperHalua mo Metogy TompmKu 
OKpallMBaHHe Kpe3HJI-BHOJICTOM. 

VapecTHo, TO OesIble KPbICbI OTJIMUAIOTCA Cua6bIM 
3peHHeM, MH B IIpHCMocoO/IeHHH HX K OKpy2Kaloulel 
cpeye 3peHHe He HMeeT OO/bIUOrO 3HayeHHA (15,27) | 
@PyHKUHOHAIbHOMy 3HaYeHHIO 3PHTebHOH KOpbI w 
KPbIC COOTBETCTBYe€T H OTHCCHTeJIbHaA Mpoctrota e4 
crpoenua (pac. 1). Kopa qoBonbHo y3Kas (1,1 mM)) 
HWKHHH ee stax (cmon V, VI u VII) npeo6sanqaerx 
Haw BepxuuM (cmon II+HII] un IV). Bepxunit stax 
ca6o0 paccmoeH, con II He o6oco6ueH or III. Col 
II-+-III (0,25 mm) o6pa30BaH B OCHOBHOM MeJIKHMI! 
KleTKaMH. CyioH IV (0,17 MM) HepesKo orTrpannuer 
or cox II-+III, He pasqemserca Ha moycnon u co) 
CTOHT H3 OY€Hb MeJIKHX KJeTOK. Carol V (0,27 mm} 
COJlepxKHT B OCHOBHOM KJI€TKH cCpesHero pa3Mmepa) 
Siecb pacnoularaloTcA HW JOBOJIbHO KPYyMHble KeTKH! 
HO ocO6O KpyMHbIX (THMAa COJHMTApHbIX KsleTOK Meili 
Puc. |. Wutoapxutektouuka Hepta) HeT. Ha YpOBHe CJIOA VV umMeetcsa MOMOCKE 
erate eee npocseTsieHHa. Cok VI (0,25 MM) TYCTO- H MeIKOKje 
Geno mance Peers ToUHBIH.CoH VII y3sxui (0,06 MM); cocraBuisroulne 

ner. 100% ero KJIETKH HMeIOT BbITAHYTY!O (OpMy wu pacnouaral 

IOTCA B TOPH3OHTaJIbHOM HallpaBJIeHHH. 

pore Maccy HeHpOHOB IeHTpasIbHOM YacTH Apa 3puHTembHOrO aHasH 
3aTOpa OeOH KpbIChI (PHC. 2) CocTaBAAIOT HelHpoOHbl MMpaMHAHO dopmpl, pac 
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NOMOKCHHBIC BO BCCX COAX NONepeuHHKa KOPbI, MpHYeM B coe V uMewrca 
AOBONbHO KPYNHBIC MHPaMHbl, HECKOJIEKO HaMOMHHaIOUlHe COMMTAapHBIe Mupa- 
MHHbIe KNeTKH Melinepta (puc. 2, /8). B pepxuem staxe KOpbl Hapsgy c TH- 
TMYHPIMH MHPaMHAHbIMH HeHpOHaMH BCTpeyaioTcH B GOOMbUIOM KOuMYeCTBe 
HETHITHYHIC Hel pOHBI. Takue HeHpoubl Obvin HaliJeHbI TaKxKe B 3puTeMbHOli 
(*°,"°) uw qBuraTeibHol (°) Kope HEKOTOPHIX JpyrHxX MueKonuTaloMmHX. Heru- 
NHYHbIC MHPpaMHAHbIe HEHPOHbI MMeIOT OKPyrlyio, rpyWleBu_HytO, HelpaBuup- 
HY!0 TpeyrouIbHy!0 WJIH MOJIMPOHAabHYy!0 copmy. OT Tela KJIeTKH OTXOJAT He- 


YN 
nie 


S) 
Lay 
NP 

= 


Puce. 2. CBoqHad KapTa HelipoHHoro cTpoeHua. /—3 — HelipoHbI, He MMelomjHe 
THNMUHOK MMpaMuAHo tbopmpl; 4, 5 —netipoubl, NpHOmMxKaloulMecH MO CTPOeHHtO 
K THNHYHbIM NMHpamMuyam; 6—6, /0—14, 18, 28, 29, 31, 33, 384 — mupamuyupte 
HeHPOHbI BCeX CcmoeB KOpHI; 2/, 25, 32 — BepeTreHooOpasHble Helipoup: 19, 22, 
30 — HeHPOHbl B BUJe ONPOKHHYTHIX MMpamug; 9, 13, 20, 23, 26, 27 — 3Be3quaTbIe 
HeHpounl; /5, 16 — nporoTun kpynHbix KeToK Kaxaia. 3apHcopka mph nNomomH 
pucoBasbHoro annapata Adde. Meroyx Tompyxxu, 400%, mpH penpoxyuHpoBpaHHH 
yMeHbuIeHO B 6 pas 


MHOPOYHCJICHHbIe, CJIa00 BeETBALIHeCA JECHAPHTbI, ryCTO MOKPbITbIe WHNHKaMH, H 
HHCXOJAUIHH akcOH. CpeyqM JeHAPHTOB BePXYMWIeYHbIH JeCHAPHT He BbIJeNAeTCH 
(puc. 2, 2, 3), a ecIH HM HaMeyaeTCA, TO BOJIH3H OT Tela KJIETKH pacnaflaeTca 
Ha BeTBH (pHc. 2, /). HetumMuHble HeEHPOHbI, KaK YKa3biBalOT B CBOeH padoTe 
I. Il. Kyowa, T. A. Jleontopuy u K. B. Casuy (4), cXOQHbI C JIHHHOAaKCOH- 
HbIMH HeHpOHaMH MOAKOpKOBbIX OCpas0BaHHi. Tak Kak C Ppa3BHTHeM KOpbI OT 
HH3WIHX MJICEKOMHTAaIOULHX K BBICIWIMM KOJIHYeCTBO HeHPOHOB, He HMEIOLLHX 
THNMYHOH MMpaMuHO i CopMbl, yMeHbulaetcs (*), TO HX OONIMe B KOpe MO3ra 
KPbICbl MOXKET CJIYXKUTb OJHHM H3 NOKasaTesehH ciaOocTH AuddepeHuupoBKH 
KODBI. 

Hapsayqy c HelipoHaMu, He HMeIOULMMH THMHYHOH MupaMHAHOH CopMpI, B 
BepxHeH uacru con II-+II] Berpeyatorca HelpOHb!, MpHOuMKaloulMecA 10 
CTPOCHHIO K THMHUHbDIM MMPpaMHAHbIM HeEHPOHaM: OHH HMEOT ACHO BbIpakKer- 
HbIM BEPXYIIeUHbIM JCHAPHT, KOTOPbIM, OHAKO, OPHEHTHPOBAaH He BeEPTHKaJIbHO, 
KaK y THMWUHbIX NHpaMHy, a B KOCOM HallpaBeHuH (puc. 2, 4, 5). Tunwunpie 
THpPpaMHAHbIe HelpOHbI BepXHeTO 9TAKAa KOPbI OOHAPYXKHBAIOT pasHnylo CTeNeHb 
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quddbepenunposKu. Han6onee pudypepenuupoBakHble opMbl pacnosaratorca 
MmpeMyllecTBeHHO B rayOune con II-FITI. 

Tlupamngpl, mexaujve B cpenHel yactu caoa II+III, 5 ocHOBHOM MeHee 
nudpepenuMpoBakbl (puc Zz, 6, 7). 

Hannune B BepXHeM STax%Ke KOPbI MepeXOAHbIX (OPM OT HETHMMUYHBIX, CXO]- 
HbIX C JJIMHHOAKCOHHBIMH HeHpoHaMM MOKOPKOBbIX OOpa3s0BaHul, K HanOosee 
pasBHTbIM HelipoHaM YKa3bIBaeT Ha TO, 4YTO Npouecc NudpepeHWMpOBKH HeHpo- 
HOB y KDPBICbI Bb paxkeH cylaGee, eM Y BbILeECTOANIMX 2KMBOTHBIX. IlozTBep- 
*KJICHHeEM 9TOFO CJIyKAT CPaBHUTeJIbHO-aHaTOMMYeCKHe UCCIeOBaHHA, Mpo- 
BeZCHHBIC B JlaOopaTOpHu HeliporucTouorMH Halllero HHCTHTYTa. OTHMM UccIe- 
OBAHHAMH YCTaHOBJIeHO, YTO B Mpolecce Pusorenesa MPOUCXOLUT ycsOKHeHHE 
HefipOHHOTO CTPOeCHHA KOPHI, H B YaCTHOCTH 3PHTebHOH, NpHYeM HavOosbIUeH 
CJIOMKHOCTH JOCTHTaeT CTPOeHHe HeEHPOHOB BePXHHX CwJIOeB. 

Heliponbt HwKHero 9TaxKa KOpBI (ocobeHHO VI—VII caoeB) xapaKkTepu3y- 
{OTCAH OTHOCHTeEIbHOH MpoctoToh crpoeHua. Ilo cpaBHeHHIo C HeHpOHaMH Bepx- 
Hero 3Ta%Ka OHH MMEIOT MEHbIUe JEHAPHTOB, a BETBJICHHA JEHAPHTOB MeHee CJIOXK- 
Hl. Ha6miolaeMble HAM pa3JIMuHA B CTpyKType BEpXHHX H HHXKHHX COB KOPbI 
NOATBEpxaloT BbICKa3aHHoe B 1948 r. C. A. CapKHcoBbIM MOsOxwKeHHe O TOM, 
YTO BePXHHe COM KOPbl — 9TO HaHBbICWIHe B (PYHKUHOHAbHOM OTHOII€HHU 
o6pa30BaHus Kopbl Mosra, u JaHHbie I. VW. Tlomakosa (°,°), 2. W. KyKosoii (°) 
vu E.T. Wkombyux-Appoc (°,!°) o 6omee coxKHO CTpyKType HeHPOHOB Bepx- 
HHX CJIO€B MO CpaBHeHHIO C HHKHHMH. 

B HWwKHeM 93TaxKe KOPbl Npolecc AudpepeHUHpOBKH HEHPOHOB Ha OCHOBHbIe 
THIbI BbIpPaxKeH Oosee oTueTIMBO. Hapayy c NHpaMHyamMHM uMeloTCH HM Apyrue 
(@OpMbI KJIeTOK C JJINHHBIM aKCOHOM: BepeTeHooOpasHple Helipouni (puc. 2, 2/, 
25, 32) w HelipoOHbI B BULLE ONPOKHHYTHIX Mupamuy (puc. 2, 19, 22, 30). B canoe 
VII pacnonaraiotca KaK BepTHKaJIbHO, TaK HW TOPH30HTaJIbHO OPHeHTHpOBaHHble 
Heiipoupl. [loceqHHe HMeIOT JOBOJIbHO CHJIbHO pa3BeTBJICHHbIi BepXYIUe4HbIi JeH- 
J{pHT WM HEMHOrOUNCJIeHHble HM Ca60 pasBUTble Oasa/ibHble JleHApUTH!l. Bepxyuiey- 
HbIH JeHIpHT MoxKeT ObITb HallpaBJIeH B pa3JIMUHbIe CTOPOHbI. AKCOH HJeT B Ha- 
MpaBJIeHHH, MpOTHBONMOOXKHOM HalipaBsIeHHio BepxylleyHoro JeHApuTa (puc. 2, 
29, 33). Tena BepTukaJIbHO OPHCHTHPOBaHHbIX HeHPOHOB, Kak UpaBHJio, 60- 
Jiee WIM MeHee BbITAHYTbI B WHpHHy (OpaxuMopuHble mupamuAbl) (pvc. 2, 31, 
34). Takum o6pa30M, ropH30HTaJbHoe pacmovloxKeHve KIeTOK cuioa VII, BbIaBuIA- 
emMoe Ha WMTOaPXHTeKTOHMYECKUX TpelapaTax, OMpeAeAeTCA MOJIO%KeHHEM KJIe- 
TOK HW (opMoH KseTOUHbIX Tel. BeptTukasbHO HallpaBJIeHHble HelpOHbl Cc He- 
CKOJIbKO YIVJIOMLeCHHOH opMol KseTOUHOrO Tela UMeIoTCA HW B TuyOoKO uacTH 
cmon VI (puc. 2, 28). Pacnonoxkenne u ctbopMa KsleTOK ry6oKux c0eB KOpbl 
OMpeeIMOTCH NPOXORKICHHEM 3eCb TOPHSOHTAJIbHbIX ITyYYKOB BOJIOKOH (12 a). 

KuleTKH € KOPOTKHM aKCOHOM IIpeJicTaBJIeHbI 3Be3UaTbIMH HeipoHaMu, KO- 
Topble pacioslaraloTcd BO BCeX CJIOAX MOMepeyYHHKa KOPbIl, HO KOHILCHTPHpyioT- 
ea Ha ypoBHe cnoa IV u npuumeratomux K HeMy cyoeB. SpesquaTble HelipoHbl 
B Kope OeNol Kpbicbl ca6o AuccepeHMpoBaHbI, Ha YTO yKa3bIBaeT OJHOOOpa- 
3He UX (POpMbI MH BeMUMHbI. MopMa Tea NMpeMMyeCTBeHHO OBaJIbHaAd VM Ae- 
ButHad. JleHApuTbl sBesquaTbIx HeHpOHOB pacxoyaTcaA nO payuycaM, M3BusH- 
CTbI, paclafaioTca Ha BeTBH y CaMoro Teja KeTKH. Kak mpapuso, jeHmpUuTEl 
MMCIOT HEpOBHbI€ KOHTYpbl, “eTKOOOpa3HO YTOVJINeHbI MW JIMWIeCHbI WHMMKOB 
(puc. 2,9, 13, 20, 26, 27). Ecam Kontypot JCHAPHTOB TulaykKue, eHAPHTbI He-| 
CyT H€MHOPOUMCJIEHHbIe WIMNMKH (puc. 2, 28) | 

Kpynubie KneTkH Kaxana, xapakrepuple yma caoa IV nona 17 Bpicwex 
MJICKONMTAaIOMNX, B coe IV WexrpasbHOll YacTH KOPKOBOTO KOHILa 3pHTeJIbHO- 
fo aHaJIM3aTOpa KpbiCbl He OOHapy2KeHbl. Secb HMeIOTCH 3BesquaTbIe HelipoHl | 
Jee Meme Hi McKee CHOMAE| NOeTpOERMO' (pac, 2 18, 16) Greer a 
3aTb, YTO B cmoe IV Hapayy co 3Be poenmio (puc. 2, 15, 16). Caenyet cKa- 
Seunorion aes Mee Be ra 3(4aTLIMH HelipoHaM MMeloTcs MHOTOWHC- 

BaGerehinen ee paMHfHble Heliponbl (puc. 2, 14). | 

pe KpbIChI, Walle B HMKHUX CJIOAX NOMepeyHHKa KOPHI, 
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CTPOCHHA MMpaMHAHbIX WU 3Be3q4aTEIX (puc. 2, 17), pexke BepeTeHooOpa3HEIX 
HM 3Be3q4aTbIX HeHponos (puc. 2, 24), 

Ilo Muenmto E. T. UWxonbuux-Appoc, oco6y10 pom B BOCIPHATHH 3PHTeJIb- 
HBIX Pa3fpaxKeHHH urpaer nogcnol IVc, rme oKaHYHBaIOTCA MHOFOUHCJIeCHHIe 
apdepeHTbI H KOHIEHTPHpytoTca 3BesquaTHIe HeHpPOHEI. C stoi TOUKH 3peHusA 
oTcyTcTBHe paccmoeHHa cod IV B spuTebHOH Kope Gero KpBICHI, GOeqHOCTb 
cioa IV 3Be3quaTbIMH HeHpOHaMH M OTHOCHTeNbHaA MpocToTa UX CTPoeHHA CBH- 
AeTeMbCTBYIOT O CaOOM PasBUTHH SPpHTeEMbHOM PYHKIMH Y KPbIC, YTO MOATBED*- 
qaeTtca WM cu3snosoruyecku. 

HaM Ka3aJlOCb HHTepeCHbIM CPaBHUTb CTPOCHHe 3PHTeEMbHO KOPbI KPbICHI 
M KpOJlMKa — AByX MpefcTaBuTenell OTPAa TpbI3yHOB, OOpa3s %H3HH KOTOPEIX 
pasimueH. S3puTembHaa KOpa KpbICbI H KpomuKa (2°) uMeer MHOFO CXOZHOFO Kak 
MO WHTOAPXHTeKTOHMKe, TaK M MO CTpOeHHIO HeHpoHoB. OgHako Hapsayy co 
CXOJCTBOM B CTPOCHHH UMeeTCA WH JOBOJIbHO 3HAUHTeMbHOe pasmMuHe. 3puTeb- 
Had KOpa KpOJIMKa WHM* 3a CUeT YBeHUeCHHA BePXHUX culOeB: co IV, xoTa 
Wi HE JleJIMTCA Ha MOJCJION, HO pasBUT JIyUle, YEM Y KPBICbI; 3Be3q¥aTbIe HelPOHbl 
Ooulee MHOFOUHCJIeEHHbI HU Oosilee pasHooOpasHbl M0 tbopme u BemMUMHe. Pa3zzn- 
WHA B CTPOCHHH 3PHTEJbHOM KOPbI YKa3bIBalOT, NO-BHAHMOMY, Ha TO, 4TO y 
KPOJIMKa 3PCHHe PasBHUTO JyUUIe, YEM Y KPbICbI, O YEM FOBOPHT HM ONMCaHHe M0- 
BeJeCHHA KPbICbl H KpomuKa (3). 7 

O cia6ocTH 3peHHA KPbICbI NO CpaBHeEHHIO C KPOJINKOM CBUJeTeBCTBYeT 
WM cTpoeHue nmepudepuyeckoro KOHMa 3pHTe/bHOrO aHaM3satTopa. Ecau B ceTy 
4YaTKe KPbIC HMEIOTCA TOJIbKO NaJIOUKOBUAHbIC KeTKH (15), TO ceTuaTKa KPOJINKa, 
COJep2KHT He TOJIbKO Nasouku, HO uM KoNGouKH (9). IT. B. Tepeutses, B. 5. Jy- 
OnunuH UT. A. HopuKos yka3pipalor Takx%Ke, YTO HEKOTOPbIMU (busHOOraMA C 
MOMOL[bIO MeTOJa YCJIOBHBIX pedJIeKCOB MOKa3aHa BO3MOXKHOCTb HaJIMUHA y 
KpOJIHKa WBeTHOFO 3peHHA, XOTA HM B OYCHb HE3HAUHTeIbHOH YaCTH CMeKTpa, 
Tora Kak y KPpbIC lBeTHOe 3peHHe oTcyTcTByeT (1%). 
- PasnuuHoe 3HaveHHe 3peHHA B XKH3HH KPOJMKa WH KPbICbl MOXKHO NOCTABHTh 
B CBA3b HE TOJIbKO CO CTpoeHHeM Mepudepnyeckoro HM KOPKOBOFO KOHILOB. 3pH- 
TeJIbHOFO aHaJIM3aTOpa, HO H C BEJMYMHOH MIOWlay 3pHTebHOK KOpbI, KOTOpPAA,, 
no ZaHHbim M, O. Typesuya u gp. (*), 3anHMaeT y KpOvINKa OoJIbUy NoWlanb 
(14,4% naomayu nomyuiapusa), yem y Kppicyr (8,9%). Takum oOpa3oM, Mexyy 
BeJIHYHHOH MW CTPOCHHEM KOPKOBOFO KOHIa 3PpHTebHOrO aHaJIM3aTOpa MH 3Ha- 
YeHHEM 3PeCHHA B %KW3HH MKMBOTHOFO B JIOCTHATAIbHOM Tepvosye pasBuTuA 
HMeeTCA ONpefesIeHHaA CBA3b. 


Vinctuty? Mmosra Tloerym0 
AkKayeMHH MeJHUMHCKHX HaykK CCCP 10 XII 1958 
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TEHETHKA 
C. 0. TOJIBAAT u C. H. AJIMXAHSAH 


BJIUAHHE KOMBHHHPOBAHHOrO JEHCTBYA YJIBTPA®HOJIETOBbIX 
’ W PEHTTEHOBCKUMX JIYYEM HA MYTALLHOHHbIM MPOLWECC Y 
STREPTOMYCES AUREOFACIENS JIC-b16 


(ITpedcmasaeno akademuxom H. B. Lluyuxom 23 XII 1958) 


Pa0M aBTOpOB MOKa3aHO, YTO MyTareHHasd 3pPeKTHBHOCTbh PeHTTeHOBCKHX 
H ysbTpadbuoseroBblx yyel MoxKeT ObITh MOJMHUNPOBaHa C MOMOLLbIO psa 
JONOJHUTEbHBIX (baKTOPOB HW YCJIOBHH, BJIMAIOULHX Ha YYBCTBHTCJIbHOCTb KJIeT- 
KH K JlyuncTo SHeprun (('-°) u Ap.). B cBa3H c 9THM MpedcTaBJIAIOCh HHTepec- 
HbIM BbIACHHTb 2PPeKTHBHOCTh B3aHMOJeCHCTBHA STHX ABYX BHAOB JIYaHCTOH 
SHEPrH M ONpeeHTb, BHAeT JH OOyYeHHe OJHHM (akTOPOM Ha MyTAareH- 
Hoe JehcTBHe Apyroro. 

OnbiTbl MpOBOAMINCb C MposyueHToM OvomuHuHHa, Streptomyces aureofa- 
ciens mitamm JIC-b16, nojyueHHbIM HaMH B pe3yJIbTaTe KOMOHHHPOBaHHOTO 
eHcCTBAA PeCHTTeHOBCKHX MH y.- ~. WyyeH Ha cnopbl wrammMa JIC-bB536. 

Uctounukom y.-(). myuel ClyxKHIM pe OaKTepHundupe Jamnbt BYB-15, 
okoo 80% syueii KOTOpbIX HMeIM DIMHYy BomHHI 2537 A. IIpuuataa B pa6ote 
03a yCTaHaBJIMBalacb Mepe OMNbITOM CNMeWHabHbIM o3sHMeTpom (Y@M-5). 
VictouHHKOM  peHTreHOBCKHX JyyeH CyKHJIa OnM3KocoKycHaAd Tpy6Ka 
peuTrenopckoro annapata PYM-7, pa6otatoujan Ha pexumMe 60 KB 4H 
20 a. 

Bo sBcex onbitax JO3bI y.-(). H PeHTTeHOBCKHX JIyyeH OCTaBaJIHCb MOCTOAH- 
HbIMH: Jia y.-cp. syuel 4000 spr/mm”, iad pentreHoscKux slyyuelH 36 Ku, pH 
HHTCHCHBHOCTH OO1yyeHHA B 38520 u/muH. 

O6syuenne cnop y.-c). H PeHTTeHOBCKHMH JY4aMH MpOBOAMOCb B AByX M0- 
CJl€QOBaTeMbHOCTAX: y.-. WyuH—>X-Nyuwn u X-nyuu—y.-cd. myau. Kak B nep- 
BOM, TaK H BO BTOPOM CJly¥ae OHH BHA OOyYeHUA CeOBa HeMocpesCTBeEHHO 
3a Apyru, a Takxe c 1, 2 nu 3-yacoBbIMH HHTepBaJlaMHu MexKy HuMH. B npome- 
*KYTKAX MexKAy OOYYEHHAMM CyCneH3HA XpaHHlacb pH 5°. PesymbrarTbl onbi- 
TOB lipefcTaBieHb! B Ta6l. 1 u 2. 


Ta6anua i 


BuaMaHMe pa3feubHoro MH KOMOHHHpOBaHHOrO OGulyyeHHA y.-d). WM PeHTTeHOBCKHMH wyyamu 
Ha BbIKHBaeMOCTE Cop S. aureofaciens JIC-B16 (B npoweHtax k HeOOmyueHHOMy KOHTPouio), 
Cpemuve Jauupie no 5 onbiram 


Y.-. + penTreHopckue my4H PentrenoscKkue + y.-., 


HHTepBaJIbl MeEXKTy OOy4eHHuAMH Peur- Oxuqae- 
(aaacy Vicon linens HHTepBa Ib! Ma Scatearne Mbie B. CuLy- 
et CCNY | CK uae KyMy- 
aqy4H JIATHBHOTO 

0 4 2 3 0 | 1 | 2 | 3 sddbexta 


rosileeergcel 0 ,00034 hee. Sem 0,00035 | 0,00039 Paha 


0, 0000055 
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Kak BHAHO 43 Ta6n. 1, neTambHbIii atpekT OT COBMeCTHOYO JelicTBUA AByx 
BUAOB JIYYHCTOH SHEP, B3ATHIX B OOOH MOCMeAOBaTeMbHOCTH, 3HAYHTebHO 
HWKe OMKHaeMOro MPH KYMYJIATHBHOM JlelicTBHH. 

TlocaeqoBaretbHocTb OOYUeHHA B YCOBHAX HaIMX OMbITOR OKa3asa Ooulb- 
MoO€ BIMAHMe Ha KU3HECMOCOOHOCT cnop S. aureofaciens JIC-Bb16. [pu o6y- 
WeHHM B KOMOHHalMH y.- cb. yun —> X-myau, Kora HemocpelcTBeHHO 3a y--. 
JIYYaMH CileHOBaIM PCHTeHOBCKHe JIyYH, a Takxe pH | u 2-4yacoBom uHTepBa- 
Wax Mey OOMyYeHHAMM, %AH3HECMOCOOHOCTH CHOp Oba 3HaYHTebHO BBIILe, 
4YeM MIPH BOSeHCTBHH areHTaMH, B3ATbIMM B OOpaTHOH MocmeloBaTebHOCTH. 
Takum o6pasom, y.- @. 1y4H Kak Obl CHWKaNM neTabHbIli adiekt moclelyro- 
ero OOJIYYeCHHA PeHTTeHOBCKHMH JIyuaMH. 

KapTuua pe3Ko H3MeHaAaacb, Kora HHTep- 
Ball MeXKLy AByMA OOy4eHHAMH Jocruras 3 yac. 

B 3TOM cilyyae 2KH3HeECMOCOGHOCTh pe3KO Ma- 
Jawa. 

IIporHBonooxKHble PesyJbTaTb! ObwWIH MOWy- 
4YeHbI IPH OOyYeHHH CnOp B nocesoBaTedb- 
HocTu X-jlyyu—y.-d. yun, Kora yBemnuenne 
HHTepBadia MexKAy OOYYeHHAMM MIpHBOAMIO K 
CHWKEHHIO JIeTaIbHoro sdpdekta (cm. puc. 1). 

Pe3yibTaTbl OMBITOB 10 BIMAHHIO KOMOMHH- 
POBaHHOrO fAelicTBuA y.- db. H PeHTTeHOBCKHX 
JIyueH Ha MYTALLHOHHBIN mpollecc mpecraBue- 
HbI B TaOm. 2. Uacrota myTauul msyyalacb 
mO MOpdosloTHuecKHM MIpH3HakaM. B kavyectTBe 
MOP(OJIOrH4eCKMX MPH3HaKOB YYHTHIBAIMCh WBeT 
cnop, cTelmeHb CNOpyAWHH, WBeT cyOcTpaTHoro 
MHIeIHA, XapakTep CkKJlaqyaTocTH KOAOHHH, 
pa3Mep KOJIOHHH u T. A. Ilonyyenubieno,BAMA-— - 


HHeM OO1yYeHHA MyTAallHH, Kak NpaBHO, Obwin 
YCTOHYHMBbIMH, 3a HCKJIIOURHHEM OYeHb HEMHOrHX. 

Kak BHAHO u3 TaOm 2, Y“acToTa MyTallHi 
upH o6pa6oTke X-1yuH — y.-d. smy4H 3Ha- 
YHTEJIbHO BbIIMe, YeM TIPH OOpa6oTKe TeMH 
*Ke areHTaMH B OOpaTHOH MOCeOBaTeJIbHOCTH. 
IIpeqBaputembHad oOpaOoTKa y.-d. myuamu 
Kak Obl CHHMaJla 92pPeKTHBHOCTh MocweLyroule- 
ro OOJYYeHHA PCHTTeHOBCKHMH J1yy¥aMH. B 3ToH 


A & 86 rT 


Puce. |. Bauanne pa3qenbHoro H 
KOMOHHHPoBaHHOoro oOsy4eHH A 
y.-(). H PeHTTeHOBCKHMH JIyuaMH Ha 
XKH3HeECHOCOOHOCTb cHop S. aureo- 
faciens JIC-B16. A—y.-c. myuu-+- 
+X-nyuu, B —y.-d. ayan, B— 
peuTreHosckue yun, /—X-n1yun-+ 
+ y.-@. mayan. Muteppambr Mexay 


fs 5; »  OOYYeHHAMH (B uacax): J —O, 
KOMOHHAallHH CaMbIif BbICOKHM MpOWeHT MYTallHi prt 9 ia 
(7,45%) 6biut MomyyeH mpH 3-4acoBOM HHTep- 
Basle M@XKIy oOyyeHHaAMH (cM. pHc. 2). 
Tloce o6pa6orkKH TeMH >2Ke areHTaMH B OOpaTHO  MoceqOBaTe/IbHOCTH 


(X-nyuu—y.-c. yan) mpH Tex Ke yCOBHAX, T. €. MPH 3-4acOBOM HHTepBawe, 
Obl MOMyYeH OMHAKOBbIi MpPOWeHT MYyTAalHH, OMHaKO OKa3aBLIMHcA B 93TOH 


KOMOHHAILMH CaMbIM HH3KHM. 
ealO wen auc 


CpapuutesbHas yactota myTaunii y S. aureofaciens JIC-b16 np KoMOmHupoBaHHoM JelicTBHH 

PeHTTeHOBCKHX HM y.-(). Jeli B 3aBHCHMOCTH OT HX MOCJeMOBaTeJIbHOCTH M OT HHTEPBaJOB 

MexKLY OO1yyeHHAMH (B MpOWeHTaxX K YHCY BbPKHBIIMX KOJIOHHA; HeOOMyYeHHbI KOHTPOJIb 
0,00003% ) 


Y.-d. ayun > X-yun X-nyun > y.-d. ayun 


> ? Y.-h, |Peutre- a Mexky OOs1yueHHAMH (B Yac. 
MUTepBasbl MeKAy OOmyyeHHAMH (B ac.) oe eon! HHTepBavIbl KY y ( ) 
way uu 
0 | it | 2 | 3 0 | 1 2 | 3 
| 
Here | Onze | 0,6 io 0,42 | 0,1 | 14,2 | NO er Nl | 7,62 


Tlowy4eHHble pe3yJIbTaTbl HY2KHO CUMTATb MpeBapHTeJbHbIMH. OAHaKO y2Ke 
ceHuac MOKHO TOBOpHTb O HeOOXOANMOCTH GOovee JeTaJIbHOrO H3y4eHHA KOM- 
OMHMpoBaHHOrO JleHCTBHA ,Ha MYTAILMOHHbIM mpomecc y.-—. JyyeH uM peHTre- 
HOBCKHX JIyueH. 


Puc. 2. Bavanue pa3qembHoro H KOMOHHMpOBaHHOoro oOOyyeHHA y.-d). H 
PeHTTeHOBCKHMM JIyYaMH Ha MYTALLMOHHbIM Mpomecc y S. aureofaciens 
JIC-B16. A — y.-—. ayuu- X-nyau, Bb —y.-h., B — peutresospcKue 
yun. Unteppanbl Mexyy oOnyyenuamu (B uacax): [—0, 2—1, 3—2, 


Ha jaHHoM stale viccuIeOBaHui MO%KHO BbICKa3aTb peWnosoxweHHe, ITO 
MYTALHOHHbI Mpolecc, BbIsBaHHbIA y.-p. myYamMu, MpokomKaeTca u rocse 
OOYYeHUA U JMU TIpH Mocsexyouem OOyYeHHM PeHTTeHOBCKUMM JlyyaMH 


lipekpallaeTcs. 


Ilocrynuso 


BeecorosHbli HayuHO-HCCeMOBaTebCKH 
22 XII 1958 


MHCTHTYT AHTHOMOTHKOB 


UWMTHPOBAHHAA JIMNTEPATYPA 
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Swanson, S. U. Goodgal, Genetics, 33, Ne 1 (1948). %A. Kelner, Proc. Nat. 
AcadsSci. USA, 85, Ne 2, 73 (1949). 4C.H. Aauxauasn,C. 10. TPoasgat, Ao 
Terepatuuk, JAH, 115, Ne5(1957). © H.B. Newcombe, J. F. McGregor, 
Genetics, 39, Ne 5, 619 (1954). 6B.P. Kaufmann,A. Hollender, Genetics, Ne 1, 
830 (1945). * H. B. Newcombe, J. Gen. Microbiol., 9, 30 (1953). § E. Witkin, 
Cold Spring Harbor Sympos. Quant Biol., 16, 357 (1951). 
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[HAPOBHOJIO‘H 4 
M. b. YJIAHOBCK HM, H. HW. TAPACOB u 10. M. KOPOBHH 


BJIAAHHE MOPCKHX JKEJIYIEH HA KOPPO3HIO 
HEP)KABEFOUIHX CTAJIEM 


(]pedcmaeaeno axademuxom E. H. Iaeaoecxum 12 XII 1958) 


Uccneqopanue Oombuioro KomMuecTBa OOpaslOB Hep2xKaBelolleli cTamM, MCIBI- 
TbIBAaBUIMXxcA B UepHoM Mope, MOKa3aJIO CYIeCTBeEHHOe BJIMAHHe MKHBOTHBIX C 
H3BeCTKOBbIMH OOpasOBaHHAMHM Ha Mpolleccbl Koppo3uu. K TaKHM 2KHBOTHDIM 
OTHOCATCAH, B MepBylO Ouepeyb, MOPCKHe  %*KeNyAM, OOMMIbHO ocefaloulue Ha 
TBepfble moBepxHocTH B mope (?,®). Mopckue xKellyqu, uMewulue pakKOBAHKY 
(«qoMuK») yceweHHO-KoHMYeCKO, a MIpH CKyYeHHOcTH — WMAHHApuyeckoli u 
Aaxke JIMIMEBMAHOK POPMbI, NPHKPeJIAIOTCA K CTasIbHOM MOBePXHOCTH OCHO- 
BaHHeM JOMHKa. ITO OCHOBaHHe, NpelcTaBaroulee co6ol y HaOmoLaBlinxca 
HaMv oOpluHeimmux B UepHom mope oOpacrarenel 
Balanus improvisus u B. eburneus ToHKuii, mpou- 
HbIM H3BeECTKOBbIN COH*, HemocpeCTBeHHO MpH- 
MBIKaIOWMH K CTaJIbHOH MOBepXHOCTH, B OovIbILIOH 
CTeleHH H BuIMAeT Ha Kopposuio. log mopcKumu 
*KeJyAAMH aBTOpaMH OOHapyXKeHbl Ba XapakTep- 
HbIX BHJla paspyuienua. B ofHoM cayyae pa3py- 
IWeHHe BO3SHHKAaJIO BCJICACTBHe KOHTaKTa MOBepx- 
HOCTH Hep?KaBelolleH CTaIH C HeMeTaJJIMYeCKHM 
TeJIOM — JLOMHKOM MOPCKOrO X*KelyAA;B Apyrom — 
Pa3pylleHHe BO3HHKaJIO B pe3yJIbTaTe 2XKH3HEeLes- 
TeEJIbHOCTH MOpcKoro xenyqAa. B HacrosuleH padore 
NPHBOAATCA pe3yJIbTaTbl HCCeFOBaHHH mMepBoro 
Bula Ppa3pyWIeHHA, IWHpOKO pacmpocTpaHeHHoro 
HW MHTeHCHBHOLPO. 

OnpiTbl mpoBposqusmuch B Batymulickom u Hoso- 
pocculickom noptax u B TeneHwxKHKCKOH OyxTe. 
Ucnpirpipaucbh JBe cTaHyapTHble MapKH HepKaBe- 
joule ctamu: 1X13 u 1X18H9T. Ilnucdopanupie P¥¢- !. Murencusuoe paspyure- 

HHe MO, OCHOBaHHeEM MOPCKOTO 
oOpasubl pasmepom 60X50X1,5 mM wu 240X180 xenyns na cranu 1X 13.Day- 
<4 MM B CielMaJIbHbIX paMax NorpyxKasucb Ha Guna s3BbI 1,25 MM. Har. Ben. 
ryOuHy OKOJIO 2M B NepHO MHTeHCHBHOFO Oce- 

JaHud JIMYMHOK MOpCKHX xeryZel. [lepuoquyecku 
YacTb OOPa3llOB CHHMaJlaCb C MCMbITAHHA, HM MOBEPXHOCTb MeTaJJia NO OCeBLUMMH 
MOPCKHMH 2XKeYAAMM MOABeprasach HCCEAOBAaHHIO B JaOOPaTOPHBIX YCOBHAX. 

Hauim ucceqoBaHHaA MOKa3saJIu, YTO KOPPO3HOHHbIe PaspylleHuA BOSHHKAJIM 
TOM MOpPCKHMM XKeyAMH Ha OOCHX MapKax cTasel. OHaKO HHTeCHCHBHOCTb 
paspywienna Obiia pasmuyHo. Tak, 3a 3 Mec. HCNbITaHHH Ha OOpasitax M3 CTaJu. 
1X13 rayOuHa pa3pyweHua nox MopcKHMM x%KenryAamu Jocturana 1,25 mM, 
T. e€. Oblia KaTactpopuyecku Oompiwoli (puc. 1),a Ha cramm 1X18H9T nepspie 


* Y muorux BOB MopcKHX 2x%«esYyJeli-oOpacraTeneli — TakoBbl, Hanpumep, Chthamalus. 
stellatus (Cpequsemuoe u Uepnoe mops), Balanus cariosus u Chth. dalli (mops copetcKoro, 
Ilanbuero Boctoxa), B. balanoides (Bapexywopo Hu OxoTckKoe Mops) — OCHOBaHHeM JOMUKa 
CHYKUT TOHKaA,NpouHad, MepraMeHTooOpasHad IWieHKa XHTHHA, elle MoTHee MpHseraloulad 
K cy6cTpaTy, vem M3BecTKoBoe ocHoBaHHe (8). HsyyeHne mpoleccoB Mok XHTHHOBbIMH OCHO- 
BaHHAMH elle MpeACTOHT. 
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KOPpO3HOHHEIe OuarH Obl OOHapyXKeHE! JIMUIb yepes 6 Mec. Mocue Hayasa HCMbI- 
vaHuli, mpuyem mocue 12 mec. ucnbiraHHi TlyOMHa pa3spylWwieHHH Moxofua 


TonbKO Jo 0,14 mm (Ta6n. 1). 
WACGauiiie 1 


Besuunua paspyWeHHA cTaJId NO MOPCKHMH *KeJY TAMU 


be Cpok Spee CpoK 
ay6. i ‘ ; : 
MARR isn vo6p. |. pase | outa Ie een AMsOOte les bat Meee al 
pylu., Mec. pyw., Mec. 
MM MM 
1X13 OY 3 'MxisHoT! 41 | 0,12 | 412 
9 | 4,25 2 | 0,10 
B.lsOrnG ee hee 
A Was Eo WK@.08 


Yxe mpocToii OCMOTP MoKa3bIBaeT, YTO PaspylleHHe MOA OCHOBaHHeEM MOP- 
CKOFO 2%KesyAA eCTh pesybTAaT paOorbl TaIbBaHwyeCKOH Mapbl, MPHeM aHOOM 
C1YKUT NOBEPXHOCTb NOM OCHOBAHHEM MOPCKOFO 2KelyAA, a KaTOOM — OKPpy- 
*Kalolllad OCHOBaHHe OTKPbITad MOBepXHOcTb. Tak, Ha puc. 2 BuHa THMMYHAA 
IIpH paOore raJIbBaHHueCcKOH Mapbl KapTHHa: BOKPyr OCHOBaHHMA, T. €. aHOAHOTO 
yyacTKa (uTOObI yBUeTbh 9TO MECTO, JOMUK Obl yAaJleH HeMocpeACTBeHHO Nepey 
cbororpacbupoBaHHem), KOJIbIIOM paclouloxwKeHa pblxJiad THApookucb*. Koulex- 

TPHPOBaHHbIN XapakTep pa3pyWIeHHA Tak?Ke THNMYeH 

TaOauua 2 JIAx aHOWHOorO y4acTKa TaJbBaHHyeckoH Mapbl. K po- 

Me TOrO, OyAy4H CeACTBHeEM paOOTHI raJIbBaHHyYeCKOH 

mee ere ok une Mapbl, PaspylleHHe MOA OCHOBAHHAMH MOPCKHX xe- 
venbitanuit (B Bombrax no Ye WOJKHO BOSpacTaTb Mp yBeJIMYeHHH KaTOL- 
BOMOpOAHOMy 9dvIeKTpoxy) HOM MOBepXHOCTH (T. e€. MOBepXHOCTH 6e3 OOpacrTa- 
HHA). JleHcTBHTebHO, MPH HasIHYHH OTZCNbHO CHIA- 


es WWHX Ha OMbITHBIX OOpa3sllax *KeryqeH HU Mmpu cma6om 
Rg 2 o6uleM OOpacTaHHH pa3spylieHHe HepelKO ocTHraso 

6. one a 3HAYHTeIbHOH TIyOMHBI. 
8 a8 a: SeKTPOXHMHYeCKHE H3MeEPeHHA Tak2xKe MOATBep- 
5 as =F HIM, YTO pa3spylieHHe HepxKaBeloulHxX cTameH nox 
MOPCKHMH XKCIYAAMH ABIAeTCA CyeCTBHeM pa6OTHI 
3 E53 a raibBannyeckux nap. Ha cramm 1X13 nsmepsaucs 
Boil 0.44 20,61 SIICKTPOJHbIN MOTeHWHasl MOBePXHOCTH MeTaJla B 
4) Od 80,02 A3BaX MO. MOPCKHMH 2KeyAamu. Tak Kak CaCO, 
5 | 0,08} =-0,02 o61aqaeT HOHHOH MpOBOAMMOCTHIO, TO MPH STHX H3- 


MepeHHAX JOHBILIKO (OCHOBaHHe) MOPCKOTO xKelyAA 
He yaJIaJ10Cb, a Ha MOBeEPXHOCTH JOHbILKa YycTaHaB- 
JIMBaICA KOHYHK SJIEKTPOMMTHYeCKOrO KONA. Biarofapa 3TOMy Ip H3Mepe- 
HHUAX He Hapyllasacb Cpeqa NO OHbIIKOM. Kak BHqHO H3 Ta6n. 2, 
QIeKTPOJHbIN MOTeHIMaI MOBeEPXHOCTH B A3BaX MO MOPCKHMH >xKeyAMu 
3HAYHTCIbHO CIBHHYT B OTPHIaTeJIbHY!IO CTOPOHY MO CpaBHEHHIO C 93/1eKTPOL- 
HbIM NOTeHIHaJIOM OKpyKatouleH moBepxHocTtH. EctecrBeHHO, 4TO yuacTKH 
NOBEPXHOCTH C Oolee OTPHUATEbHbIM MOTEHIMAJIOM CY2KHJIH AHOMaMH PaJibBa- 
HHYeCKHX Nap HM WHTeCHCHBHO pa3pyllasHucp. 
Oco6eHHocTbh 9TOrO BUJa paspylleHUA COCTONT B ero MOcAeLOBaTebHOCTH. 
B HauaJIbHbiii MOMCHT BOSHHKaIOT PeAKHe KOPPO3HOHHBIe TOUKU BOWHSH mepH- 
MeTpa OCHOBaHHA JoMuka. KouMuectTBo ToueK pacTeT, H Yepes HeEKOTOPOe BpPeMA 
OHM CJIMBalOTCH HW JIMHHIO. ITO paspylleHHe B BUJe JIMHUM pacuiMpseTca 3aTeM 
K WeHTpy. MHorouncweHHble OMbITEI, MpOBeAeHHbIe aBTOPaMH, MOKa3aJiH, uTO 
TaKaw MOC€AOBATeIbHOCTh PaspyWeHHA HaGOaeTCA MPH KOHTaKTe MOBepx- 
HOCTH Hep KaBelOuleH CTaJIM C PasJIMYHbIMH HeMeTaJVIMYeCKHMH MaTepHaJiaMH (*). 


“ BesencTaue mpoweccos KHCAOpoLHO!t AenoOMAPHSalMH Ha KaToNe OOpasyeTcaA wLeO4b. 
OTa WeNOUb OcarxKLaeT MPOLyKTH aHoHOro mpollecca — COJIM MeTaJIJIOB, BCJeACTBHe “ero BO- 
KPyl aHOAHOrO yuacTKa BOSHHKaeT THAPOOKHCh (7). 
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B Pe3yAbTATe ABICHHH UMPOHCXOALIUX B Y3KOM 3a30pe M@XKILy MOBep XHOCTbIO 
Hep?KaBeloulen CTaJIM H HEMCTAJIIMYECKHM TEJIOM, NOBEPXHOCTb MeTavla B 3a30pe 
aKTHBUPyeTCA, H €€ SJIEKTPOMHIH MOTeHWMal CBHTaeTcd B OTPHWLATebHYI0 
CTOPOHY — BO3HHKaIOT TaJibBaHWuyeckHe Mapbl. Pesko oTwHuaIONlaicA MHTeH- 
CHBHOCTh Pa3PpyIleHHA NOX MOPCKMMM XKeyIAMH Ha Pa3MYHbIX MapKaXx He- 
P2KaBelOuleH CTaJIH ONpPeAeAeTCA CKJIOHHOCTHIO MaCCHBHOM MWICHKH K aKTHBALLMH. 
TakuM oOpa30M, omvcaHHoe 3fecbh pa3pyileHve nox MOPCKHMH 2KeJlyAMH 
He CBA3aHO C HX MKH3HECATEbHOCTHIO, A BOSHHKACT KaK Pe3YJbTaT KOHTaKTAa 


Puc. 2. Bo3HHKHOBeHHE THAPpOoKHCcH Puc.3. Pacnpoctpanenue paspyuie- 
BOKPyl OCHOBaHHA MOPCKOroO *KeIyAA HHA 3a Mpesebl OCHOBaHHA Mopc- 
B pe3yJIbTaTe paOoTbl rasibBaHHueckol Koro KesyAA Ha cramH 1X13 


napbl Ha cramH 1X13. Har. pen. 


Me€TAJIJIHYCCKOH MOBEPXHOCTH C H3BECTKOBbIM JOMHKOM, TaK 2K€ KaK OHO BO3HH- 
KaeT MPH COMPHKOCHOBeHHH C JPyrHMH HeMeTaJIIMYeCKHMH TeJIaMH. 

B muTepaType MMeroTcaA yKa3aHHA Ha TO, TO MOM MOPCKHMH Ke yAAMH Ha- 
XOMAT NOAXOMAUIHe aHadPOOHble YCMOBUA AVIA CBOeTO CYLLeECTBOBaHHA ecyJib- 
dy pupyrouve Gaxtepun (8). Usyuenue BIMAHHA OaKTepHH Ha KOPpO3HIO B Y3KHX 
3a30pax (?) moKa3bIBaeT, UTO B HEKOTOPbIX CLY4YaAX KU3HELEATEMbHOCTh OakTe- 
PHH MOXKeT TakKxKe ABIATbCA MPHYMHOH AKTHBaWHH MOBePXHOCTH HepKaBelo- 
meH cTasIH MO MOPCKHMH >KeJly,AMu. 

JIlvib MO HEKOTOPbIMH OCOOAMH H3 MHOXKECTBA MOPCKHX *KeyNeH, ocelaio- 
IHX Ha MOBEPXHOCTb Hep xKaBelolleH CTaJIM, BOSHHKaeT KOPPO3HOHHBIN Mpoltecc. 
AHOJHbI Mpolecc HaYMHaeTCA NO MOPCKHMH %KeJyAAMM B TeX MecTax, Kyla 
MpoHnKaeT Boda. BenescTBue Heu36exKHOrO FHApOMH3a MpOLyKTOB KOppo3HH 
Ha 9THX yuacTKax nMagaer pH smexrpouuta (*,°). Dror s1ekTpoMHT «moWbesaeT» 
H3BeECTKOBOe OCHOBaHHe*, HapylliaeT TepMeTHYHOCTb eFO MpHJleraHHA H CHO- 


* Kak H3BeCTHO, JOMHK MopcKOro x*KeyAA cocrouT Ha 95—99% us yrmeKHCOrO KabIlAs. 
KouueHTpalluda BONOPOAHHIX HOHOB, IPH KOTOPOH MOpCKas Boa HaXOJMTCA B PaBHOBECHH C TBep- 
AbIM OCaqKOM, oMmpeyennetca chopmyson (°): 

KiKe 
G ‘Poo, {Cat*] . 
CaCO, % 


Srecb Poo. — MaplnabHoe JapsenHe CO: B Bosyxe (Bp at™.), K — koscpulMexT mpomop- 

2 
IMOHAbHOCTH, BbIPaxKalOulHii PaCTBOPHMOCTb rasa IIpH JaBsenuu B | aTM. (B Mow/A-aTM.), Ki 
u Ko — KOHCTAaHTbI JMCCOMMalHH yroubHOH KHCJIOTHI MO MepBOH HM BTOPOH CTYNeHAM H Lcaco,— 


Hpou3BeyeHHe pacTBOpHMOCTH. 
Jlua UepHoro mops, npn tTemnepatype 20° u cogepxxannn CO, B Boszyxe 0,03%, 


-10-2-4.3-10-7-5,6-10-12 
le (Se :3-10-4.6,4.10-8) = 7,68. 

Ecau yuectb kKoe6aHHA TeMMepaTypbl MOPCKOH BOLI OT TeMMepaTypbl e€ 3aMep3aHHA Jo 
25° wu comepxaHuaA COs B Bosgyxe or 0,03 Zo 0,04% , a TakxKe Koa:PHUHeHT AKTHBHOCTH Catt, 
TO paBHoBpecHad BeHUNHa pH u3smeHaeTcA B Mpegenax 7,85—8,10. IIpH yMeHbuienun pH HHxKe 
3TOM BeAHUMHbI BOSMOXKHO PacTBopeHHe CaCOs. MMenHo Tak MoxKeT OOCTOATL AeIO B 3OHE MOL 
MOpCKHMH xKenyAiMU. ABTOpaM IIPHXOJHMOCb, B YaCTHOCTH, OTMeuaTb Ha CTamH 1X13 B aAsBax 
TO MOPCKHMH 2%KeryAAmu nagenHe pH fo 5 4 HHMKe. 


pH = — w Ig 
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co6cTBye? JasibHeiillieMy MPOHHKHOBCHHIO BOAbI UM pasBHTHIO aHOAHOrO. Mpollecca’ 
MO, BCCM OCHOBaHHeM MOpcKOro xKely1A. CieqoBaTesbHO, Wid MHTCHCHBHOTO» 
KOPPO3HOHHOPO pa3pyWIeHHA MO BCeEM OCHOBaHHeM JOCTaTOUHO IIPOHHKHOBE- 
HUA BOJbI JIMIUb Ha HEOOMbUIOM yuacTKe. HayabHoe MpOHHKHOBeHHE BOJbI MIpo-- 
HCXOJUT IPH OTMHpaHuH MOPCKOTO XeyAA WIM Mp HapyWeHHH ero *KH3HE-- 
AeATEJIbHOCTH. 

BeneycTBaHe pesKoro MOHMKeHHA BemMUMHE! PH Nok MOPCKHM >KeyAeM,. 
B 3aCTOHHOM 30He, BO3HUKINAaA 10 OOOH NpH4ynHe raIbBanwyeckad Mapa MOET. 
B TaKHX YCIOBAAX paOoTaTb JWIMTeIbHO, TaK KaK 9/IeEKTpOMT C HH3KHM PH 
CIBUraeT SIeKTPOMHbIli MOTeHIMas MOBepXHOCTH B OTpUUaTebHy10 cTopoHy (*), 
VU, CEMOBATEIbHO, IOBEPXHOCTb MeTaJIJ1a MO, OCHOBaHHeM JOMuKa OyeT NOCTOAH-- 
HO HMeTb MOTeHIMasl HMXKe, YEM Y OKPy2Kalollel NOBepXHOCTH, CMbIBaeMOH. 
3JIEKTPOHTOM C HOPMaJibHbIM pH. 

B pale ciyyaeB KOppo3HA, BO3HHKHYB MOA JOHbIMIKOM MOPCKOrO KellyLA, 
ObICTpO pacipocTpaHAacb 3a ero Tipeyelbl H B KOPOTKOe BPeMA OXBATHIBAaJa: 
3HAUMTeIbHY!O noBepxuHocrb. Ha puc. 3 nokasaHbl Takue paspywenua. Ham 
HCC€MOBaHHA MOKa3aiH, YTO OMHOM M3 OCHOBHBIX IIPHYHH Pa3sBATHA KOPpo- 
3H 3a MIpeleubI JOHbILIKa MOPCKOrO 2KeyAA WU B LaHHOM cJlyyae OyJeT pH aek- 
TPOJIMTa, MOHMKalollelicA Ha @HOAHOM yuacTKe BCeACTBHe THAPOMM3a MpOAyK- 
TOB Koppo3suu. AKTHBUpyrollee DelicTBHe MpoLyKTOB-KOppo3Hu cnocoOcTByerT pac- 
lIpocTpaHeHHlo pasbelaHuA BHYTPb MeTaJJa H 3a lipedeaMu JOHbIWIKA. B Halliem: 
cayyae oceqaHHe MOPCKHX >KelyleH Ha CTaJIbHYIO MOBEPXHOCTb MOCAYyKUJO- 
HavaJIbHOH MPpHYMHOH paspyWIeHHA, KOTOPOe 3aTeM Pa3BUBaJIOCb CAMOCTOATEJIb- 
Ho. U3yyenve padorbl nap A3Ba—OKpyKatollad MoBepxHocTb Ha cTramH 1X13 
noyTBepquso ato. Katoyom 6pm o6paszen pasmepom 2001804 mM, aHojom 
ABWJIMCb OOJIbIIMe KOPPO3HOHHbIe ASBbI PasJIHYHOH COpMbl, BOSHHKLWUME MOL: 
MOPCKHMH 2KeJYAAMH. SI3BbI BbIPe3aIHCb 3 MWWaCTHH, HAXOMMBIIMXCA Ha HCIIbI- 
TaHHH B MOpe; NOBeEPXHOCTb BOKPYF A3B M30IHpoBasiacb. Ilapa morpy2Kaslacb. 
B cocyl C MopcKoH BogJoH. Korga a3Ba oOecneyuBala XOPOllyIo 3acTOHHYL. 
30HY (cBoel (OpMol U HaJIM4HeM MpOMyKTOB KOPpoO3HH), BOSHHKaJI KOPPO3HOH- 
HbI TOK. 3a 5 CyTOK MIOTHOCTb TakOro aHOZHOrO TOKa JoOxoqusa Jo. 
0,15—0,20 ma/cm?. 

HaG.0eHHA WOKa3blBalOT, YTO BIIMAHHE MOPCKHX XKeMyLeH Ha KOPPO3H1O. 
C MOBbILNeHHeM TeMMepaTypbl ycuHBaeTca. Tak, B UepHoM Mope TaKoe BJIMAHHe 
3aMeTHEE JIETOM H B IOX%KHbIX NOPTax, T. €. TOra H TaM, Pe MKH3HEMEATEIbHOCTb. 
MOPCKHX  KeslyeH BO BCeX OTHOIIeCHHAX HHTCHCHBHEE. 


VUnctutyT okeaHomoruu Tloctynusto 
Akaylemun HayK CCCP 7 XII 1958, 
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BHO®HSHKA 


H. ®. BAPAKHHA 


‘O MEXAHH3ME JIECTPYKIHH KJIETOK B KPOBETBOPHbIX OPFAHAX 
MJIEKONMTAFOWAX NO BJIMAHHEM MOHH3MPYIOWEN PAXMAWHH 


(ITpedcmaeasexo axademuxom H. H. Ilmanveaysenom'17 XII 1958 ) 


JlecTpykTHBHBIM IpolleccaM, pa3BHMBalOUlMMca B paMOuyBCTBUTeMbHBIX 
‘oOpraHax (KPOBeTBOpHble OpraHbl, KHUICYHHK) B OuIMKaliliMe CpoKH Mocae obmy- 
WeHHA, NPHHaWexKUT CyWeCTBeHHaA POJIb B JIYYCBOM NOBpPexKeHHH OpraHH3Ma. 
Mexiy TeM Mpupofa mopaxkeHHA KJICTOUHBIX 3JIEMeHTOB B 3TUX CUCTeMax 
ocTaeTCA HeBbICHeHHOH. Mmetorca JaHHble, MO KOTOPbIM paMOuyBCTBUTEIb- 
‘HOCTh KJI€TOK MPH HX SKCMNaHTalWH pe3KO CHM KaeTcA. OToT PakT MpHBe K 
TIpeANOO*KeHHIO, ATO MOParKeHHe KJICTOUHIX 3ICMeHTOB B OOMYYeHHOM opra- 
HH3Me OTpaxKaeT HE HeMOcpeACTBEHHYIO KJICTOUHY!IO peaKILHIO Ha BO3selicTBHe 
pawMalnu, a ABIAeTCA C/IeACTBHeM HapylleHH, HacTyMaoulux B OOMyYeHHOM 
opraHvsMe B Heiom (*~*). BMecrec TeM HMeI0TCA JaHHble B NOMb3Y NpelcTaBeHHA 
O OJIH3KOH PayMOUyBCTBUTEIbHOCTH KeTOK in vivo u in vitro (4-7). Panee 6p10 
MOKa3aHO, 4TO B PaMOUYBCTBHUTEJIbHBIX CHCTeMaX JeCTPYKTHBHIe Mpollecchl 
Pa3BHBaloTCcA TOKO MPH HeMocpeycTBeHHOM OOIyyeHuH cucTem (°,°). OgnaKo 
MYTH H M€XaHH3MbI KJIETOU™ 1.x‘ Hay WeHHH B OOY4eHHOM OpraHH3me Mpoyos- 
2KalOT OCTaBaTbCA HeBI.ACHeEHHBIMH. “AccleqoBaHuto STOO BOMpoca MOcBHAILeHAa 
‘HacTosiad paOoTa, P KOTOpoH u3yyaiacb: 1) cyqbOa KeTOK KOCTHOTO MO3ra 
- Mf Ce@JIe3eCHKHM BHE OP HH3Ma Mocsie Ux OOyYeHUuA in Vivo u in vitro; 2) cnoco6- 
HOCTb KJICTOUHBIX JJI€E ACEHTOB KOCTHOTO MOSra, OOJYYeHHBIX in vitro, K aKTHBa- 
Wuu remonos3a y OG} IeHHbIX XMBOTHBIX; 3) pa3BUTHe JeCTPyYKTHBHBIX Mpoec- 
COB B OOJ1yYeHHOH in * ivo ceje3eHKe B 3aBHCHMOCTH OT ee (pyHKUMOHAaJIbHOrO 
COCTOAHHA; 4) Me secyenue OO Y4eHHbIX in vitro KMeTOUHbIX 3JIEMCHTOB KOCTHOFO 
Mosra, BBeJeH {bIX B CeIe3eCHKY HeOGJYYeHHbIM XKHBOTHBIM. 

ONpITEI CT iBHJIMCb Ha B3POCJIbIX OeIbIX MbIIIaxX OGOero Moa. PKUBOTHBIC TO- 
TaJIbHO WIM Ke H30JIMPOBaHHaA KPOBeTBOPHaA TKaHb MOABepraucb OHO- 
‘KpaTHOMY JleLTBHIO PeHTTeHOBCKHX sIyyeH B o3sax 700, 1000 u 5000 r npu 
185 xs, 15 ma, dumptp 0,5 mm Cu-++0,75 mm Al; momocrb Jo3sp 50—85 r/muu. 
B pasuble CpokH Mocuie OO y4eHHA MaTepvas cbuKcupoBasica B 2wHAKOCTH Llen- 
Kepa C YKCYCHOH KHCJIOTOH WIM B MeTHJIOBOM cnMpTe. OxpacKa Mponv3BOLMacb 
TeMaJIayHOM C JOKpackol 303HHOM, a3yp-I1-903HHOM Hu no Despreny. 

VccnelopaHve BJIMAHHA PeHTTeHOBCKUX JIyyelH Ha KJIETOUHBIe 9JIeEMCHTHI 
- KOCTHOPO Mosra H cesleseHKH in vitro npoBoxusocb cenyrouluM O6pa3om. Kocr- 

-HbIH MO3r HM celeseHKy (Ie@IMKOM uM KYyCOUKaMM TomMMHOH 0,2—0,5 mM) 
BbIIeIAIH W3 OPraHH3Ma, NorpyxXaiu B PusMouoruyecKu pacTBOp, OOyYaIHM 
1000 r u nomemamu Ha 4 uaca B TepmMoctaT mpu 37°. Kpome Toro, KJIeTKH KpO- 
BeCTBOPHbIX OPFaHOB TOTaJIbHO OOJIYYCHHEIX MBILeH MepeHOCHJIMCb B (PU3HOJIO- 
ruueckuit pacrBop Ha 2,5—4 yaca mpu 37°. Koutpoviem cryKuid HaxoAAllMecsa 
B aHaJIOTHUHbIX YCOBMAX HeOOJYYeHHbIe KOCTHbIM Mosr u cemeseHKa. UacTb 
9KCNCPHMEeHTOB CTaBAaCb B YCJIOBHAX OOOFrallleHHA CpeMbl C SKCIMAHTHPOBAaHHOH 
TKaHbIO KucmOpoyoM. Bo Bcex 9THX CepuAX HM B OJHOM Ciyyae He yasl0cb 06- 
Hapy2KUTb AecTPyKUHH KJICTOYHBIX S9eMeHTOB. Kak B OMbiTe, Tak HM B KOHTpose 
UMe@IUCh JIMUIb He3HAUHTeJIbHbIe H3MCHEHHA, CBAZAHHbIC C ABTOJIM3OM KJICTOK. 
O6nyuenHpit 5000 r busvosorMyeckHl pacTBOP He BbISbIBAJI WeCTPYKUMH KJIeTOK 
KOCTHOTO Mo3ra MbilueH, OOyyeHHEIx 1000 uu 5000 r. Oru onpiTbl NMoKasbiBa- 
10T, 4YTO JeCTPYKUMA KJETOK KPOBCTBOPHHIX OpraHoB, HacTynaiomlad B OOsy- 
YeCHHOM OPraHH3Me, He MpOWCXOMT Mp OOYYeHHH KJIETOUHDIX SJIEMeHTOB 11 
vitro “1M Ip MX M3BIeYeHHM H3 OpraHH3Mma cpa3sy Tocie OOmyyeHuA. OMHako 
OTCYTCTBHE PaspyWieHHA OOMYYEHHBIX KJICTOK He ABIAeTCA elle CBULeTebCTBOM 
WX MHTAKTHOCTH HM cbusnomOrMyecKOH NoMHOMeHHOcTH. Kak H3BeCTHO, BBeAeCHHe 
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KPOBCTBOPHBIX 3JIEMeHTOB B OOJIYYCHHbIM OPlaHH3M BbISbIBAeT PereHepallHlo: 
KpOBeTBOpHOH cucrempl (1°-"). B HallIMX OMbITaxX STOT TECT HCMOMb3OBAaICA MIA 
OLeHKH (PYHKUMOHAIbHOTO COCTOAHUA KJIeTOK KOCTHOrO Mosra, OO/yyeHHOrO 
in vitro. Mpmmam uepes | cyrku nocse O6ulero O6y4eHuA B Jose 700 r BHYTPH- 
BeHHO BBOJMJIH CYCMeH3HI0 TOMOJIOFMYHOFO KOCTHOrO Mosra, OOsy4eHHOrO in 
vitro 700 r, u3 pacuera 15-10°® kae- 
TOK Ha MbIlllb. KOHTPOJIEM CJIY2KHJIH 
o6syueHHble 700 r MbILIH, KOTOPbIM 
ObLIH MHbEWMPOBaHbI HeOOJyYeHHbIe 
KOCTHOMOSIOBbl€ KJIETKH B KOJIM4eCT- 
pe 10—15-10° knerok Ha MbIllb, a 
TaK2Ke %KMBOTHbIe, He NOABepruiHecs. 
KaKHM-JIHOO JOMOJIHHTCJIbHbIM BO3- 
TeHCTBHAM, KpoMe OOulero peHTreHo- 
Bckoro oO1yyeHuA 700 r. Pesyabtrat 
KOJIMYeCTBEHHOTO yueTa KJICTOUHbIX 
3JIEMCHTOB B KOCTHOM MO3ry OGJ1y4eH- 
HbIX MbIINeH Ha THCTOJIOTHYeCKHX 
penapatTax yKa3aHHbIx cepHi mpe- 
cTaBlleH Ha puc. 1. Y oOmyueHHbIx 
XKHBOTHBIX KOJIHYCCTBO KJICETOK B KO- 
CTHOM Mo3ry ObICTpO CHH2KaeTcA, LO- 
2 cruraa 7,5% K HOpMe, HW yJepxKH- 
/  BaeTCH Ha 3TOM YpOBHe He MeHee 4eM 
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0 ? ; ; B Gy, AO BOCbMbIX CYTOK. B orTsuune oT 
3TOTO VY O6J1Y4eHHBIX 2KHBOTHbIX, KO- 
Puc. 1. [lpouenTHoe cojepxkaHHe KeTOK KOCT- TOPbIM BBOJMJIaCb cycnleH3HA HeOOJ1y-+ 


HOrO MO3ra MBIMWeH B pa3sJIHUHbIe CpOKH Toce 
OOJYYeHHA PeHTTeHOBCKMMH WyuamMu. I — To- 
TaIbHoe oOmyueHHe 700 r; 2 — ToTabHoe 
oOsyueHHe 700 r c TMocmelyiouyuM BBeeHHeM 
TOMOJIOrHYHOH CYyCHeH3HH KJIeTOK KOCTHOTO 
Mosra, O6myueHHOro in vitro 700 r; 3 — To- 
TalbHoe oOmyueHHe 700 fr c mocmeqyIouyumM 


YeCHHbIX KJI€TOK KOCTHOrO MO3ra, I10- 
cule peskoro MafeHHaA OOulero 4HCJa 
KJI€ETOK MPOWCXOANT ObICTpan pena- 
pallua, HK 8-M CyTKaM KOJIMYeCTBO 
KJICTOUHBIX QICEMCHTOB HOPMaJIN3yer- 


ca. BpBeflenue oOG6JyYeHHbIM MbI- 
IaM KOCTHOMOSrOBOH CyCIIeH3HH, 
oO6lyueHHoH in vitro, He ycKopser 
y HHX pereHepallMu KOCTHOTO Mosra. 
TakuM 06pa30M, KJI€TKH KOCTHOFO Mo3ra, OOy4eHHbIe in vitro peHtreHOBCKHMH 
Jyuamu B Jose 700 r, xoTA HM He pa3spyWlaloTCA BHE OPpraHH3Ma, HO MOJIHOCTbIO 
YTPauHBalOT CNOCOGHOCTb BOCCTaHaBJIHBaTb TeEMOM093 Y OOJYYCHHBIX 2KHBOTHBIX y. 
YUTO CBHJeTeIbcTByer O06 UX PYHKUMOHAJIbHOM HeMOJHOWEHHOCTH. ITO ObcTOHA- 
TEJIbCTBO NO3BOJIHJIO MpeANOJIOHKUTb, YTO PAaXHOUYBCTBUTEJIbHOCTb KJIETOK KPO- 
BeETBOPHOH CHCTeMbI Np HX OOyYeHHU in vivo u in vitro umeer cxOJHBIM xXa- 
PpakTep, a MOBPexKeHHEe BbISbIBACTCA HEMOCPEACTBCHHBIM BO3JelicTBHeM pajva- 
UMM Ha 3TH 2IeMeHTHI. BMecte c TeM peasIH3allHA NOBPexKeHHA B BHJe paciana 
KJIETOK HM€eT MECTO TOJIbKO IIpH HX HaXOKJeHHH B alleKBaTHOH (PyHKIMOHUpyio- 
te Cucreme opranu3moa. JIA NpoBepkKH 9TOFO MpednomoxeHuA Yepes 5—10 mun. 
mocie oOsyueHHa »%uBoTHOrO 1000 r ceme3seHKY XupypruyeckH oTJeIAIH 
OCTaBJIAIM B OprowwHOH MosocTH. B Takol celeseHKe Yepe3 4 4aca MOCIe OOmy4e- 
HHA He OOHAPYKHBaOCb HHKAKUX JCTPYKTHBHBIX H3MeHeHHH. IIpn ormenenuw 
B aHaJIOrH4HbIX YCIOBHAX YaCTH Cele3eHKH HEKPOOMOTHYeCKHe H3MCHEHHA YeEpes: 
4 vaca noce JyyeBoro BO3KeHCTBUA Yanocb HaGMOLaTb TOMbKO B yuactTKe Op- 
raHa, COXpaHHBUIeM CBA3H C OpraHH3MOM (puc. 2). OTH pe3sybTAaTbI NOKa3saJu, 
WTO MaCcoBOe Ppa3spyllleHHe KJIeTOK B pesyJIbTaTe OOJYYeHHA He Hacrynaer B 
KPOBCTBOPHOH TKaHH B TOM CJlyyae, CCIM €€ HOPMAJIbHad CBA3b C OpraHu3MOM 
HapylleHa. OTO 3akJIOUeHHe NOYIHIO NOATBEPKAeHHE B OMbITAX C Haslox*KeHHeM 
JIMPaTyPbl Ha HEPBHO-COcyAuCTHIH MyYOK ceseseHKH yepes 5—10 mun. nocie 
o61yyennsa MbiuM 1000 r. B w30mMpoBaHHO TakuM yTeM celeseHKe Jake pH 


COxXPaHeHHn JIMTaTyYpbl B TeyeHHe 4 yac. Ppa3pyUleHHA KJICETOUHbIX 3SJIEMCHTOB: 
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BBe]TCHHeM Heo6.1y4eHHOH rOMOJIOrM4HOK cyciieH- 
3HH KJICETOK KOCTHOTrO MO3ra 


Puc. 2. Cenesenka MbILIM Yepes 4 Yaca ToCe ToTaIbHOrO OOYUeHHA B JO- 

se 1000 r. 600. a—xupyprnuecku yqaeHHad H OcTaBeHHad B OpIOWHoti 

MOJIOCTH YaCTh Cee3eHKH — HET BHAMMbIX MOposOrMuecKHX H3MeHeHUIi; 

6 — yuacToK TO 2e Cee3CHKH, COeAMHEHHOM C OpraHH3MOM —3HaUHTeIb- 
HbIe JCCTPYKTHBHbIC IMPOleccbI 


Puce. 3. CemeseHKa MbIUeH, TOTAaIbHO O61y4eHHbIX B o3e 1000 r. B Teuenue | 
yaca Mocule OO6yYeHHA Ha HePBHO-COCYAHCTbI MYYOK Ceie3eHKH Oblla HaJO- 
»Keuwa wiMratypa. 600. a — uepe3 6 uac. mocme oOyyYeHHA — c1a60 BbIpa- 
XKCHbI JeCTPyKTHBHbIe Mporeccbl; 6 — uepes | cyTKH Mocne OOy4YeHHA — 
JeCTpyKTHBHbIe Mpoueccbl ocTHralor MaKCHMyMa 


a 


Puc. 4. Ceme3eHKH HeoO/ly4eHHbIX MbIUei Yepes 4 uaca MOCe BBeEAeCHHA POMOWMO- 

rMuHOl CycneH3HH KseTOK KocTHOrO Mosra. 600. @ — BBOAMIACh HeoO1yueH- 

Had CyCMeH3HA — HET BHAMMbIX MopoMOrHucCKHX H3MeHEHHH, 6 — BBOJH/acb 

oOmyyeHHaa in vitro cycmeH3sHa — yuacToK C HHTeHCHBHO HAYWHM pacimaqoM 
KJI€TOK 


JIAH, 1. 125, Ne 5, Bapakuna 
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He OOHapy2KeHO. CuATHe AMraTypbI C HepBHO-cocysAucToro myuka Cesle3eHKH MbI- 
mex, Oly4eHHbIx 1000—5000 r, uepes 1—3 uaca noce ee HauoxKeHuA HeH3MeH- 
HO IIPHBOAHT K PaSBHTHIO THIMYHbIX JCTPYKTHBHbIX MPOWeccoB B 3TOM OpraHe. 
HekpoOvornueckue mpolecchl Mp 3TOM pa3BUBalOTCA HeCKOMbKO MemeHHee, 
4M Y KOHTPOJIbHbIX 2KMBOTHBIX, OOJIYYCHHBIX 6e3 MocMesywoulero HaslOxKeHHsA. 
auratypbl. Uepes 6 yac. mocne o6yYeHHA OHH BbIPAXeHbI elle OTHOCHTEbHO: 
ca00 HW AOCTHTawoT MaKCHMYMa K KOHLLy MlepBbIX CYTOK Tlocwle BoSselicTBUA (puc. 3). 
_ Jia BbIACHeHHA BOMpoca O TOM, MIpoMCXO_MT mM pacnak OO yYeHHEIX im 
vitro KleTOK IpH UX BBeJeHHH B OpraHH3M, B3BeCb TAaKHX KJeTOK Cpa3y rocse 
ooyueHua 1000 r uHbenHMpoBaiach HenocpescTBeHHO B Cee3eHKY Heoowy4eH- 
HBIX MbiiweH (0,1 mu B cbusHomorM4¥ecKkom pacrBope). KoHTpombHbIM 2KHBOTHBIM 
B CeJl€3eCHKY BBOAHJIH PaBHY!O MO KOHICHTpallHH CYyCIeH3HIO KeTOK HeOOy- 
4e€HHOrO KOCTHOrO Mosra. Uepes 4 yaca nocue BBeEeHHA COOTBETCTBYIOWMM yuac- 
TOK Cele3eHKH (PUKCHPOBaJICA MU UCCefoBasIcA rucTomorHueckH. B KOHTpOb- 
HOH CepHH pacmafalouluxca KeTOK He OOHapyxXeHO. B ormMuHe OT 9TOrO B. 
ceyle3eHKe, B KOTOPy!O BBOAMIM OOJyUeHHbIe in vitro KOCTHOMOSrOBble KJeTKH, 
ObWIH OTMCYeCHbI HHTCHCHBHO HyuMe ecTpyKTHBHbIe mpotteccpt (puc. 4). 
IIpefcraBleHHble MaTepHaJIbl CBHJeTeIbCTBYIOT O TOM, UTO OOyUeHHBIe in. 
vitro KileTKH KPOBeTBOPHOM CHCTeMbI, XOTA MOpdomorHuecKH H He OOHapy- 
XKHBAIOT MOBPeKMCHHA, HAXOAACh BHE OPraHH3Ma, B J€HCTBUTEIbHOCTH ABJIAIOTCA 
MOpaxKeHHbIMH. OHH OKa3bIBalOTCH HECMOCOOHKIMM BOCCTaHOBUTb TeMONOSTH- 
yecky!0 CHCTeMY OOJIYYCHHbIX %KMBOTHHIX HM MperepMeBaloT THMMUHIe WIA pava- 
IHOHHOrO MOpayKeHHA paspylWleHHA, OyyuH BBeJeCHHbIMH B KPOBETBOPHY!O: 
CHCTeMy HeOOJIYYCHHbIX %KHBOTHBIX. CyllleCTBeHHO OTMeTUTb, YTO HaxOMAlHecA 
B OOJIYYCHHOM OpraHH3Me KPOBeTBOPHBIe 3/ICMCHTHI He MmperepmeBaror ectpyK- 
THBHbIX H3Me€HCHHH B TeX CJlyyaAX, KOTla XMPyprMyecKHM IyTeM HIM JIMTa- 
TYpOH Hapyllena OObluHaA CBA3b COOTBeTCTBYIOULerO KPOBeTBOPHOrO OpraHa 
¢ opraHH3Mom. IIpuH HopMawMsallHM (yHKUMM JaHHOrO y4¥acTKa KPOBeTBOPHOK 
CHCTeMbI B Pe3yJIbTAaTe CHATHA JMTaTypbl B HEM HaOwlOJaeTCA THMMYHOe WIA 
PafuallMOHHOrO BOselcTBHA MaccoBoe pa3pylleHve KuleTOoK. AnaslorMuHad 
3allepxKKa pachaa KPOBeTBOPHBIX KJeTOK M Ppa3BUTHA JIyyeBoro MoparxKeHuw 
B JPyrux CHCTeMaX OTMeYasIacb HEKOTOPHIMH aBTOpaMH B CJlyyae OOyYeHHA. 
2KHBOTHBIX, HAXOAAMLMXCA B COCTOAHHM CIAYKH HIM rtyOokoro Hapko3sa (i): 
TakHM 06pa30M, paJHOUYBCTBUTEJIbHOCTbh KJICTOK KPOBETBOPHBIX OpraHOB 1m 
vivo u in vitro cylecTBeHHO He pa3M4aercs, H, CIEOBATeIbHO, WeCTpyKUMA 
KPOBETBOPHBIX 9JIEMCHTOB MOXKET ObITh OObACHEHA UX HEMOCPeACTBEHHBIM Mopa- 
*KeHHEM PalMallueH. OfHako pacnay OOyeHHbIX KJIETOK KPOBETBOPHbIX Opra- 
HOB MOXKET MPOWCXOUTb TOAbKO MPH ycJIOBHH MpeObIBaHHA UX B OObIYHOH,. 
npucyme HM PyHKWHOHUNpyrouleh cuctreme. MoxkHO NpeANOMOHKUTH, YTO MeCTPyK- 
WHA MOBPexXeHHbIX PaflMallueH KJIeETOK KPOBeTBOPHbIX OPfaHOB HacTylaeT B 
pe3yJIbTaTe BbINOJIHeHHA MMM KaKMX-TO cneluduyeckux PyHKUMU, NpoTeKaio- 


IHX TOJIBKO B YCJIOBHAX OPlaHH3Ma. 
VncrutyT mopdomoruu KABOTHBIX Tlocrynuso 
uM. A. H. Cepepuosa 16 XII 1958 
AkayemMuH Hayk CCCP 
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BHOXHMHA 
€. ©. YPbICOH u usen-Koppecnonzent AH CCCP A. H. BEJIOZEPCKHU 


HYKJIEOTHJHbIA COCTAB JE30KCHPHBOHYK JIEHMHOBbIX 


WY PHBOHYKJIEMHOBbIX KHCJIOT HEKOTOPbIX BbICLUAX PACTEHHH 


Vis yyenuio HyKsIeOTHAHOrO COCTaBa HYJICHHOBBIX KHCJIOT B CBASH C Mpobsmemoni 


‘CHeMM@HYHOCTH STON PpyMNbl COCAMHECHHH MOCBALLCHbI MHOTOYHCJIEHHbIe Padorel. — 
OHako JOCTATOUHO OOUIMPHO 3TOT BOMPOC H3y4eH TOJIbKO B OTHOWMeHHH OakTepHit 


M KMBOTHDHIX. 


UTo KacaeTCA BBbICIUMX pacreHui, TO aBTOPbl HMeCIOWNHXCA CHHHMUHBIX © 


paGor (!~°) ne craBuiu cBoeH 3aqaueli H3y4eHHe STOTO BOMIpoca B CHCTeMaTHUe- 


‘CKOM aCIleKTe, H MOITOMY M3 MMeIOUIHXCA JIHTepaTYPHbIX JaHHbIX HeJIb3A Clle-— 
JlaTb KaKHX-JIMOO 3aKJIOUCHHH O CnelMuMyHOCTH HYyKJIeOTHAHOrO CocTaBa [le3- | 
‘OKCHpHOoHyKJeuHOBOH KucoTH! (JLHK) u puOonyKnenHoBow KucsoTH! (PHK) > 


y BBICLUHX pacTeHHit. 


Llenbio HacTosimeH paOoTbl Obvio u3y4ueHHe CyMMapHOrTO HyJIeOTHAHOrO — 
cocrapa JIHK u PHK sBpicmimx pacreHui, OTHOCAUIMXCA K Pa3JIMUHbIM H JasieKo— 


OTCTOAULMM CHCcTeMaTH4¥eckuM rpynnam. Ilomumo 9Toro OoyIbiloHw MWHTepec 
TIpecTaB/IaIO BbIACHeHHe BOoNpoca O TOM, OOA3aTeIbHO IM B coctaB JIHK 
Pa3HbIX BUOB pacTeHHi BXOJUT 5-MeTHJIUHTO3HH, KOTOpbIli B KayecTBe MATOTO 
OCHOBaHHA Obl OOHapyxKeH B cocTaBe JLHK 3apogpimiei nuenuupr (',°). 

Jai vuccelopaHua OblWwIM B3ATbI 7 pa3JIMUHbIX BHJOB BbICWIMX pacTeHuit, 
“OTHOCAIMXCA K 6 pa3/IMUHbIM CeMeHcTBaM, 3 KJlaccamM uw 2 TuMaM. 

O6bekTaMH UCCIeMOBaHHA CJlyKHIH cemeHa. B 4 oObexTax G6bINIO MpoBe- 
fleHO MpeABapHTebHOe OTeeHHe 3apO/billleH (KePOBbIii Opex, MUlIeHuILa) 
HM C€MeHHBIX pocTKoB ((acob, apaxuc), B 3 ciyyaax ceMeHa MCNOb30BaINCb 
We@NHMKOM (Mak, TbIKBa, JIYK). 


Ucxogublii MaTepHadl, H3Me@JIbUCHHbIM B TOHKY1IO MYKY, O06e32%KHPHBaJIH CMeCbIO - 
cnupta u adupa (3:1) ucyxuM SPupoM, a 3aTeM BBICYIUMBaJIM B BaKYYM-3KCH- 


KaTope. Hapecka MaTepHaua, HeOOXOJMMOLPO IA OMHOFO THApomM3a, CocTaBAAa 
oT 0,3 Jo 2,0 r B 3aBHCHMOCTH OT COfep2%KaHHA HYKJICHHOBbIX KHCJOT B HCIbITYye- 
MOM MaTepHaue. 

B ocHopy Halle paOoTbl Obl MOOxXKeH MeETOA ONpeeeHuA HYKMeOTHAHOTO 
-COCTaBa HYKJICHHOBbIX KHCJIOT, ONMCaHHbI B paOore CnupHHa u BenosepcKoro 
(*). Meroquyeckue JONOIHeEHHA H H3MeCHeHHA, BHECeHHbIe HAMM, 3aKJIOUaNMCb 
B IIPHMeHeHHH Apyroro cnocoOa xpomatorpacuyeckoro pa3seeHuA a30THCTHIX 
-OCHOBaHHM, ONpesereHuu 5-MeTHUMTOSHHa HM 3aMeHLI XpoMaTorpadun d1eKTPO- 
dopesom mpu usyyenuun PHK. 

Onpeyeenue cocrasa JIHK B pacrenuax 6e3 mpesBaputebHoro BbIele- 
‘HUA Tpenapata Mp yCOBHH OYeHb HH3KOFO COsepKaHHA HYKJICMHOBLIX KHC- 
JOT Y OOJIbIIMHCTBA BUAOB OCOAKHAMOCh TEM, YTO TUAPOMMsaTbI ObIIM 3arpas- 
HEHbI MPHMeCAMH pa3JIMYHOH MpHpOAbl, KOTOPble B pale ciyyaeB ucKaxKasu 
nosyyaemble pesyJbTaTbl. HavOoublie 3saTpyMHeHHA BOSHUKaIM pH onpele- 
JICHHM 5-MeTHJIMMTO3HHAa, COep2%KaHHe KOTOPOrO ObIIO CpaBHUTebHO HeBeUKO. 
BenefcTaue 9Toro MpHMeHeHHe Kakoro-mM60 OfHOro § xpomatorpatbuyeckoro 
MeTOa, HCNObsyeMoro OObINHO Tipu paGoTe c OakTepHAMH VIM OUMILeCHHBIMM 
mpenapatamu JLHK, oka3anocb HefocTaTOUHbIM, UM Mpowecc pa3femeHuA OcHO- 
BaHUH Obl] HAMM HECKOJIbKO YCJIOXKHEH IyTeM CO“eTAHHA PasMYHBIX TIpHeMoB. 
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Tia pasqenenua nomyyenusix B 
pesyJIbTaTe THApOH3a MyPHHOBBIX 
MMPHMHAMHOBHIX OCHOBaHHH npuMe- 
HAJIM MeTOA HHCXOAAUIeH XpomaTo- 
rpaduu wa Oymare, Aa yero Opin 
HCHOIbSOBaHbI ABE Pa3sJIHUHbIe CMecH 
PpacTBOpHTeeH, a Take MeTON «pe- 
xpomatorpadum». Cmecb | (kucaas) 
cocroala 43 68% wu30nponuoBoro 
cnupta B 2 N HCl. (?) uw noss0nana 
pasqemuTb 5 a30THCTHIX OCHOBaHHit. 
Cmecb II (cna6omujenounas) coctoa- 
Jia 43 60 yacteli A-6yranona u 10 
yacteH 0,1 N NH,OH (') uw nos3Bo- 
Aaa pasqemuTb 4 ocHopanna. Jina 
XpomaTorpaduu HCno1b30BasM Gyma- 
ry «JleHunrpagtcKaa mMejweHHas», 
mpompityio 20% mypaBbuHoli KucsO- 
ToH. Ha ofHy xpomatorpammy jis 
cmecH I HaHocusim He Govee 40 na; 
Ha XpoMaTorpaMMy JIA cmecu I] — 
Ho 100—150 ua. 

Vicnosb30BaHHve O6enx cmecelt, c 
OMHOH CTOPOHBI, MOMOTaJIO YTOUHATh 
TIOMYUaemble pe3yJIbTaTh, Cc Tpyrou— 
MO3BOIAJIO  IpoBecTH  ocToBep- 
HytO HAenTHpuKaluIo U ompesene- 
Hue 5-MeTHJIMMTO3SHHAa, KOTOPbI m0- 
MHMO HemocpedCTBeHHOrO onpeyesme- 
HHA Ha XpOMaTOrpaMMax, MOJyueH- 
HbIX B cMecw II, BO BCex ciyy4anx 
Obl onpeseseH mocme ero Tak Ha- 
3bIBaeMOH «pexpomMaTorpadun». 

Jia upopeeHua <«pexpomaTo- 
rpaduu» c 2—4 roToBbIX XpoOMaTo- 
rpamM, MouyueHHbIxX B CMmecH I, BpIpe- 
3aJIH yuaCTKH, cCOepxKallue MATHA 
IMTO3HHa HW 5-MeTHJILMTO3MHAa, KO- 
TOPble KOJIMYeCTBEHHO IlepeHOCHIH 
BOJOH B OMHY TOUKY Ha UHCTHIL 
JiMcT OyMaruw H BHOBb XpoMaTorpa- 
cbupoBasu B cmecu II. [lepenoc na- 
TCH OCYILECTBIAIH Cnoco6om, omu- 
CaHHbIM B paOoTe OuxHreibrapsra, 
Baepa u BeuxkcrepH (°). 

Jima pacueTa KOJIMYeCTBA MHK- 
pomonel 5-mMeTHUHNTO3HHa B OO MI 
aOaTa CLY2XKUI KOMPPUIUMeHT BbIBE- 
JCHHbIM HaMH Ha OCHOBaHHH JIMTepa- 
TY PHBIX AaHHBlx(*), 0,893 A2s0u.—s00un- 

B ta6m. 1 mpegctaBeHbl — pe- 
BYJIbTaTbI OMpeqeleHHH CyMMapHOro 
coctapa JIHK 7 sBugoB pacreHHi. 
Jia Kaxkforo oOpa3iia nmomyyaiu 
He MeHee 3—D THA pomHsaTOB, Kax- 
Abii H3 KOTOPbIX CJIYKHJI MaTepH- 
ajloM JIA MocTaHoBKu oT 3 Jo 8 
xpomMaTorpaMM; TaKHM OOpa30M, BCe 


13 JAH, r. 125, Ne 5 


Ta6anua ft 


Hykaeotugupii cocraas JIHK pasauaupix pacrenuit 
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Coqepxanuve OcHOBaHuH, Mon. % 
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Keyposast cocua (Pinus sibirica) 


Max (Papaver somniferum) 


TpikBa (Cucurbita pepo) 
TImenuua (Triticum vulgare) 


Apaxue (Arachis hypogaea) 


@acomb (Phaseolus vulgaris) 
Jlyk (Allium cepa) 


Iipumeuanne. Ilyp—nypuuosne ocnopanua; Tlup — nupumugunossie ocHoBaHHa; A — agenun; T 


eS 
x 
= T —THMHH. 


ryannu; I] — wuto3nH; MI] — 5-meruamutTo3suu; 


IIpHBeLeHHbe IMppbl ABsstoTcA cpeqHuMu 10—15 napavJiesbHbIX ompeeeHui, 
a B calyuae 5-MeTHJIMMTOSHHa,OMpexemeHHOrO Mocse «pexpomaTorpadun», cpey- 


HHMH He MeHee ueM u3 5—6 onpeyemneHHH. Bo Bcex cayy¥aix MpOBO]MIH — 
crlekTpocpoTomeTpuyecky!oO HJeHTHpUKAaMMIO MATCH Ha OCHOBe JIMTepaTyPHbIX 


JlaHHbx (°). 


Ilpu paccmorpennu Taba. 1 mpexye Bcero oOpallaet Ha ceOA BHUMAHHE CXOJ- 


cTBo cymMMapHoro cocrapa JIHK scex u3yyeHHbIx BusoB. SHaveHHe Kosdppu- 
I M 
ae ykulalblBaetcs B IpefetEt 0,580—0,935. THK 
BCX H3YYCHHBIX BHJLOB OTHOCHIHCh K AT-THMy, CocTaB UX NOAYHHAICA NpaBHJlaM 
Uaprada. JIHK scex u3yyeHHbIX OObeKTOB cCoOjlep2KaH 5-MeTHJMMTOSHH. 
Hexotopblii HaMeK Ha HaJiMuMe BHAOBOM CHelMpuyYHOCTH MOXHO yCMOTPeTb 
B PaCTeCHHAX, OTHOCHIMMXCA K K/laCCy OJHOMOMHBIX (JIyK HW MMeHHIa), OfHaKO 
WIA YTBep%KeHuA 9TOrO chakTa NoKa HeT JocTaTOUHOrO MaTepHawJa. 


IMeHTa Cnelu@uyHocTH 


HykseoTuAHbii coctas PHK onpeyesa1d MeTOAOM TOPH30HTAJIbHOTO SJICKTPO- 


tbopesa Ha Gymare (*) B 3meKTpotbopeTH4eCKOM aliMapaTe OJHOBpeMeHHO Ha 


4 nomocKkax OymMaru BemMuHHOH 4X35 cm. Pa3yeleHHe HYyKJIeOTHAOB OCYIe- | 


CTBIAIOCb Ha MpOMbITOH Gymare «JleHuHrpascKaa Opicrpaa» B 0,08 M ammuay- 


Ho-alletaTHom 6ycbepHom pactBope mpu pH 3,5 u rpaquente HampsxKeHUA OKOVIO | 
16,4 B/em 3a 4,5 vaca. YKa3aHHble yCOBUA 21eKTpodopesa OblH OTPadOoTaHbl | 


B Hallie ma6opatopun Bb. ®. BantowMyHpm. 

Ha cmouenny1o OydepHbim pacTBopoM OyMaxKHy!0 NosocKky HaHocumH 40— 
80 pal nomyyeHHoH Mocae oTgereHua JLHK cmecn HyKJeoTHyoB, KoTOpas mpey- 
BaPHTeJIbHO HeCKOJIbKO yiapHBaslacb B BaKyYyM-9KCHKaTOpe MpH KOMHAaTHOM 
Temiepatype. Touka HaHeCceHHA HaxOAMJlacb BOH3H KaTOJa, H HYKJIeOTHIbI, 
Weuranch K aHOsy, pacnoslaraucb B CeAyIOuleM NOpAKe: WHTHAHIOBaA KHC- 
oTa, ajleHHJIOBaA KNCOTa, TyYaHWJIOBaA KUCOTa, YPHAWIOBaA KUCJIOTA. 


} 


Bee JasibHenlne onepalluv UW pacueTbl NPOH3BOAMJIN Tak Ke, KAK MPH XPOMa- 


TorpaduyecKoM onpefemeHuu cocrapa PHK (°). 


Jlanuble O KOJMYeCTBEHHOM COOTHOWeHHH HyKeoTuz0B B PHK, npupesex-— 
Hble B TaOJI. 2, ABJIAIOTCH CPCHHMH He MeHee YeM U3 4 ONpeeeHHH B KaxKOM — 


u3 2—3 NapaeIbHbIX THAPOMM3aTOB. 
Ta6auuna 2 


HykseotuazHpli coctaa PHK pa3aMuHplx pacreHuit 


CofepxaHue HYKJeEOTHAOB, | 
Ilyp T+y Ray 


Mon. % 
Buy ——— 
: | " é | : | Tipe AL swansea 
Keyposaa cocua (Pinus sibirica) Sl ay || Dyed le Pee elf AIG). aye etl 27 SO Gly rs 
Max (Papaver somniferum) Osco || Payee | age | GRE s je dige 2A5) 0,99 | 1,24 
TpikBa (Cucurbita pepo) 30),6) || 2os2 | S242 Cur elG) 2 ay M26 A OOM M24 
@acomb (Phaseolus vulgaris) Od Gel 2 ON 24 ON 6a 1826 (OZ S25 
Apaxuc (Arachis hypogaea) 305 9 HZ sue 24Gi ded OS2cb 14.28, Sit Oda al adie 
Jlyx (Allium cepa) DVS | AAO a RONG ROB |G Al 4a 0) Devel a BAC) 
IImenuna (Triticum vulgare) SO OIA AOA WAG be Me 2G 0,98 | 1,28 


IIpumeuaune. Ilyp—nypuuossie ocHopanus; Ilup —nupHmMuguHosple OCcHOBaHUs; 


A— aMeCHHJIOBaA KUCJIOTA; — ryaHHJIOBawA KUCJIOTA; I —- WHTHAMMOBaA KuCIOTa HY — ypu- 
AWMMOBAH KHUCJIOTA, 


Ha ocnopanuu mpescraBeHHbIx B TaG. 2 JaHHbIX MOXKHO ClenaTbh 3aks10- 
4YeHHe O TOM, YTO NO CBOeMy HyKJeOoTHAHOMy cocTtaBy PHK spicumx pacrenuii 
oTHocatca K I'Il-runy, noguuHsiorca npaBunam Uapradda u nouru He oTsmH- 
WaloTcH Yy Pa3HbIX BHOB. CpaBHuBad HYKeOTHAHBIA cocras PHK spicmmx 
PacTeHHH C HYKJeOTHAHEIM CocraBom PHK Oaktepuii, 43y4eHHIX paHee B Halel 
naOoparopun (*), cileqyer ormetuTb, uTO PHK kak y Oaktepuit, Tak uy BBIC- 
TIMX PaCTeHHH UMEeT NOBOJIbHO OMS3KUH HYKNeOTHAHBIM CocraB. Takum 06pa3om, 
cnemuduynocts PHK, ecau ona umeer ME€CTO, MOXKeT OOYCJOBIIMBATLCA, BUMMO, 
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TaBHBIM OOPas0M MOCeLOBAaTebHOCTHIO YepeMOBAaHHA HYKeOTHAOB B Wenn 
mMovlekysibt PHK. 

HeoxknfaHHbiM OKa3alacb HeoOblualiHo Maas BapHaOuJIbHOCTbh HYKJIeO- 
THAHOrO coctapa JLHK y spicmux pacrexuit. B camom Jlese, ecmu y pa3H4HBIX 
OakTepul NoKa3aTelb cnewnbuynocTn — oTHoMeHne <i — BapbupyetT, 10 
AaHHbIM HalleH Ma6opatopun (*), B mpegenax or 0,45 no 2,80, To y BbICWIMX pac- 
TeHHH — TONbKO oT 0,58 yo 0,94. 

Caefyer OTMeTHTb, YTO CCIM HCXOLUTH U3 JIMTepaTypHbIX JaHHBIX, TO H JWIA 
BBICIUHX KHBOTHDIX BapHalWu B HyKJeoTHAHOM coctaBe JIHK ykuapiparoTcs 
B Te Ke MIpefeybl, YTO HW Y BbICLUMX PacreHuH. Kpome Toro, AA BbICWWHX pacre- 
HHH HW AVIA BbICIIMX XKHBOTHbIX OOWIMM ABJIAeTCA TO, UTO HX JLHK ornocutca K 
AT-tuny mM xapakTepu3yerca coyepxKanueM ele H MATOrO HYyKseoTHJa, cosep- 
*KallerO B KaveCTBE OCHOBaHHA 5-MeTHJIILMTO3HH. Y %KMBOTHBIX KOJIMUeCTBO 
STOrO HYKJeOTHa HeBEJIMKO HM, M0-BHAMMOMY, He MpeppiulaeT 1,5—2,0% oT 
CYMMaPHOTO KOJIHYECTBA BCeX HYKJICOTHAOB, B TO BP€MA Kak Y BbICUIMX pacTe- 
HHH cosepxKaHne ero JoxomzuT Jo 6—7%. 

KakoBa lpwuuvHa Tako Masloii BapHaOubHOCTH HYyKeOTHAHOFO cocTaBa 
JIHK y ppicmux dbopm B cpaBHeHnu c OakTepHsamH ocTaeTCaA NoKa 3araKoll. 
Cnefyet AyMaTb, TO y BBICLUHX OpraHH3sMoB cneludnunocth JIHK, Buzumo, 
TaKXKe HMEET MECTO, OOYCJIOBJIMBaAACh, BEPOATHO, MNOCIeOBATeIbHOCTbIO HYKJIe- 
OTHJOB B Wenu Mouvekyub JIHK. 


VMuctutytT 6voxumun um. A. H. Baxa Ilocrynuao 
AkajlemMuH Hayk CCCP ZI TE1959 


UMTHPOBAHHASA JIMTEPATYPA 


LR, ilo Sika le Cingeagiy Genin OMe AO, WC, Pals. (sie). 
BA. J. Thomas, H-S.Sherratt, Biochem: J:, 62, 1 (1956); H. Ley on, Acta Chem. 
Scand., 11, 1599 (1957); D. W. Cooper, H.S. Loring, J. Biol. Chem., 228, 813 (1957); 
K. K. Reddi, Bicchim. et Biophys. Acta, 23, 208 (1957); 9K. A. Meaqpeges, H. H. 
3a60n0u Kui, 3B. Tumupssesck. c.-x. akay., Ne 3, 207 (1958). %G.R. Wyatt, 
Biochem. J., 48, 584 (1951). *A.C. Cnupuu,A.H. Benosepckui, Buoxumng, 
Bl on (1956). 5 B. AS Dupe tErap TATA. baes, DP. B. BeHkKe7?e pH, buo- 
xumus, 24, Ne 1 (1959). © GH. Beaven, E.R. Holiday, E. Johnson, The 
Nucleic Acids, N. Y., 1, 1955, p. 493.7 J. D: Smith, The Nucleic Acids, N. Y., 1, 1955, 
moor, A.C. .Cmupun A. Ho benosepekuh, WH. B.-pryraepa b. ®. Ba- 
H10 WH H, Buoxumus, 22, 744 (1957). 
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Jloxaagm Axagemun nayx CCCP 
1959. Tom 125, Ne 5 


BHOXHMHA 


Useu-Koppecnonzent AH CCCP H. M. 9MAHYQJIb u JI. M. JIMMUYHHA 


HIOTEPA BJIACTOMAFEHHbIX CBOMCTB BHPYCA CAPKOMbI POYCA 
MPH BO3AEMCTBHM MPOMMJIFAJIJIATA 


Cpequ 310KauecTBeHHbIX HOBOOOpa30BaHH H3BeCTeH PAM ONyxomeH, mepe- 
BUBAIOUWNXCA HE TOJIbKO MYTeM TPpaHCIWIaHTalHW OMyXOJIeBbIX KJI€ETOK, HO HU 
MVTEM BBENCHHA OeCKJIETOUHbIX (PHJIbTPaTOB, NOJIYYeCHHbIX M3 ONYXOJIeBbIX 
TKaHeH. 

B pa6ote (!) Hamu Obluia ycTaHOBsIeHa MOTepA CMOCOOHOCTH KJeTOK pa3- 
JIMYHBIX ONyXOeH MPHBUBATbCA Moce BOsLelcCTBHA Ha HHX OJHOTO H3 HHIHOU- 
TOPOB WeMHbIX OKHCJIMTeIbHbIX MpoleccoB, a MMeHHO Mponusraiiata. IIpu 
3TOM HeEOOXOJHMO HallOMHHTb, YTO NOTepx OMyxXOMeBbIMH KJIeTKaMH clcco6- 
HOCTH MIPHBHBaTbCA He Oblvia OOycuOBNéHa MeHaTypallveli Oerka. KuerKH, OT- 
MbITbIe OT HHPHOUTOpPa PUSHOJIOPMYeECKHM PaCTBOPOM, CHOBA CTaHOBATCA OlacTO- 
MareHHbIMH. Cpefv HUX ObIIH KJIeTKH H TaKUX ONyxoeH, KOTOpble CNOCOOHEI 
MepeBHBaThCaA OeCKJICTOUHbIMH (PuJIbTpaTaMH, T. €. HMeIOT BUPycHylo Mpuposy 
(capkoma Poyca y Kyp, Jleliko3 y mpuuei (*)). 

B cpete B3rIa OB, KOTOPbIX Mbl IpHepxKUBaeMCA MO MOBOLY posIH CBOOOAHEIX 
pauKasIOB B Mpolleccax onyxoseporo pocta (*), HHTepeCHbl yKa3aHHA, YTO B 
pave cilyyaeB pa3MHO*KeHHe BUPYCOB MpOWcCxXOAUT He NyTeM JeeHuA, a MyTeM 
ipeBpalileHHA B BUPyc WHTOMMa3MbI KsleTOK (*). B TakoM cay4ae mporpeccuBHoe 
Ppa3MHOxKeHHe BHPyCOB B KJleTKe MpuoOpeTaeT xXapakTep, aHaJIOrMYuHbI pa3- 
BHTHIO HeCTalMOHaPpHbIX XHMHYeCKHX MpoOleccoB, CTHMYJIMPOBaHHbIxX CBOOO]- 
HbIMH paduKasamu (°). Kak u3BeCTHO, MbICJIb OO aBTOKaTa/JIMTHYeCKOM Xapak- 
Tepe Ppa3MHOXKeHHA BHPYCOB B JIMTepaType y2Ke BbICKasbiBasacb (°,”). UnTrepecupi 
TakxKe (pakTbl JlerkOH HHAKTHBalMH BUPYCOB B Pe3YJIbTaTe OKUCIeCHHA KUCOpPO- 
nom (°). Bee stu dbakTbI MOryT CBMJeTeIbCTBOBAaTb O CBOOOAHOPaMKaJIbHOM Xa- 
pakTepe 4acTH Bupyca. 

Takum OO6pa30M, MOXHO ObIIO MpeANONOXKUTb, YTO MOTepA ONMyxXOeBbIMK 
KJI€ETKAMH (PHJIBTPYIOULHXCA HOBOOOPa3s0BaHHt CNOCOGHOCTH MpHBUBAaTBCA Mocwe 
BOSJe€HCTBAA HHTHONTOPOB MO2KeT ObITb CBA3AHA C YTPaTOH BUpycom CBOOOJHO- 
PaQuKaJIbHbIX CBOHCTB. 

Kak CulefcTBHe STOH TOUKH 3PECHHA MOXET ObITb CAeaH BbIBO], O BO3MOXKHOCTH 
MHAaKTHBaUM OMyXO/JIePpOAHbIX BUPycoB Hu OO yTpaTe OecKeTOUHBIMH (busIbTpa- 
Tamu (cojepxalluMH BHpycbl) CBOMX O61aCTOMareHHBIX CBOMCTB B pe3YJIb- 
TaTe BOSJeHCTBHA MHTMOUTOPOB CBOOOAHOpaMMKaJIbHbIX (WeMHbIX) mpormec- 
COB. 

B kKavecTBe SKCIeEpHMeHTAJIbHO MOJesM HCNOb30BaICA CPUJIbTpaT CapKOMBI 
Poyca y kyp. Cueqyer OTMeTHTb, UTO NOMaB/AIOULad YaCTbOMYO/IMKOBaHHbIX HCcIe- 
QOBaHHH CBOhCTB areHTa CapKoMbl Poyca Obis1a BbINOHeHa HMeHHO C (puIbTpaToM, 
a He€C BHPyCOM Kak TaKOBbIM. OTO OOCTOATEbCTBO, KOHCYHO, CHH2KaeT WeHHOCTh 
MOMYYCHHIX P€3YJIbTATOB, MOCKOJIbKY B (PUJIbTpaTe KPOMe BUpyca cofepxKaTca 
PasHooOpasHble (epMeHTHbI€ CHCTeMbI, POJIb KOTOPbIX B Mpolleccax BOSHUKHO- 
BeHHA CapKOMbI Poyca 3aCJlyKUBaeT CaMOCTOATEIbHOH OLeHKH. 

Torepa BHpycaMu (BK/I0"ad H BUpyc capKombl Poyca) cBoux 6lacTromareH- 
HbIX CBOHCTB (MaCKHpoBKa Bupyca) JaBHO ocBelllaerca B JIMTepatype. B uact- 
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HOCTH, OTMe¥aeTCA YTPaTa AKTHBHOCTH (pPHJIbTpaTa B CTapbIxX, MeVIeEHHO pacTy- 
ulMx Onyxonax. meres ykasanua (°), UTO B MOAOGHBIX OMYXOAX COMep2xKUTCH 
MHIHONTOP, ONOKHPYIOUlMH GOlacTOMareHHble cBolictBa. Bupyca. STor MHrH6u- 
TOp Pa3spyllaeTcA MPH OCBeLeHHM OOJIbINMMH JO3aMH PeHTTeHOBCKHX Jyyeli 
(*°). EcrectBeHHbIii HHTHONTOp NoBpexfaerca TaK2xKe IIpH OOpaborke :busibTpata 
TpuncuHom (}). 

B Halwux onbirax dusprpat capKomp! Poyca roroBwJica OOuLenpHHATEIM 
cmoco6OoM, HM JIMIlb B KOHIe Npollelypbl PuIbTpoBaHue Yepes CBE 3aMeHAOCh, 
KaK 9TO MPHMeCHAeTCA MHOTMMM HCCJIeMOBaTeIAMH, MOBTOPHbIM leHTpHdbyrupo- 
BaHvem mpu 3000 06/mun. OrcytcTrBue onyxoueBbIX KeTOK KOHTPOHpOBasOcb 
MyTeM NpocMoTpa Ma3KOB NOX MuKpocKoriom. TlonyueHHblt dbubTpaT WenMsca 
Ha wacTu. K ofHOl M3 HHX MpHOaBasnca (B pasBexenuu 1:1) cusuonormueckul 
pacTBop (KOHTpOJIb), K ApyrHM — mponuurainat, pacrBopeHHuBIli B dusnono- 
THYeECKOM pacTBOpe. 


Puc. 1. Ilorepa OnacToMareHHbIx cBolicTB BUpyca capkombI Poyca npu Bo3szelicTBuM Mpomna- 

raiata. @ — JIeBOe KPbIIO, B KOTOPOe Obl BBELEH PUMIbTPaT, HHTHOHPOBaHHbIM Mponusralsa- 

Tom (J,/2% pacTBop), ONyXoub He BO3HHKJa; 6 — mpaBoe KpbI0, B KOTOpoe Obl BBeeH 
(busbTpaT 6e3 MHTHOUTOPA, PasBuacb OobUIAaA , OMYXOMb 


[Ipu6apenue nponuiraimata K :uIbTpaTy He BbI3bIBAaJIO Pe3KUX CABHTOB 
B BewMuHHe pH, koTopaa yep2xuBaslacb B mpeqemax 6,7—6,9. W@uaetparTot 
BbIJepxXKUBaAIMCh B pacTBOpe Mponmwrasata B TeyeHue 30 MUHH. © ! 

B onpbitax ucnoub30Bamucb 0,75; 0,15 u 0,075% pacrBoppl Mponuuraniata. 
Bce omepaliuu Bech Ha Jibsdy. ONbITHDIN H KOHTPOJIbHbIM MaTepHayl OJHOMO- 
MC€HTHO BBOJMJICA BHYTPHKOXKHO OAHOM U TO %we Kypuule B Jose 0,15—O0,2 ma 
COOTBETCTBCHHO B TpaBoe H JIEBOe KPblWIO. he hae FT: 

JlaTeHTHbI MepHod, BOSHHKHOBeHHA OMyXO/leH MpH BBeLeHHH HIbTpata, 
He OOpaOoTaHHOro NponusradaToM, KoeOaJICA B pa3HbIX CepHAX OMbITOB OT 7 
no 12 zueti. KoneOanua BHYTpU KaxKOl Cepun ObluIM MeHee 3HAYHMTEeIbHbI. Temn 
pocta oOmyxoJM y pa3HbIX Kyp BapbupoBam. Kypbi noruOamu B cpoku or 18 
yo 30 gzHei, a B OTJesbHbIX cyyaax depe3 1,5 mec. 

IIpu seefenun buiptpata, uHTuOupoBaHHoro 0,75% pacTBOpoM mponus- 
TamulaTa, OMyXOuJlb, KaK IpaBuslo, He BO3HHKasa (puc. | a, 6). Jum y 3 kyp 
u3 30 nosBHIMCch omyxoiu. OfHaKko TeMM pocta 3THX OMyxoueH Obl pesKO 
sameqeH. Tak, K 18—20 auto nocae BBeACHHA *UIbTpaTa OMYyXOb B KOHTpo.1e 
JlocTurasla pasMepoB KYPHHO"O Alia, a B OMbITe — TObKO ropommubl. [Ip BBe- 
Jeunu cbuibTpata, uHrHOupoBaHHoro 0,15% pacTBOpoM mponurasata, ony- 
XOJIM BO3HHKaJIM, HO TeMIM MX pa3sBHTHA Obl 3aTopMoxeH. MxrnOupoBanne 
0,075% pacrBopoM Mponusraiiata OKasalo0cb HespdPeCKTHBHBIM. 

CuelyA IpHHATOH B MTepaType KayeCTBeHHOH TePMMHOMOTHH AIA XapakTe- 
PUCTHKH BIMAHUA OOpaOoTKK MaTepHaia Ha COJepxKalllHHicA B HEM BUPYC, MO2KHO 
Pe3IOMHpOBaTb, YTO OOpaboTKa dpuibrpata 0,75% pacTrBopoM nponusrannata 
IIpPHBOAMT K MOTepe uALTpaTOM CBOMX OulaCTOMAareHHbIX “BOHCTB. 
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Kak u3BecTHOo, BUpyc capKombl Poyca mpesctaBiser coo JHMOHyKNeO- 
nipoTeu, B CocTaB KOTOpOro BXOAUT PHOOHYKJIeMHOBAaA KHCOTAa (PHK). Hamu 
6bIIO yCTAaHOBJIEHO, UTO TPH BOSeHCTBHM NpoMMralata CoepxKaHHe PHK B 
ONYXOJIEBbIX KJleTKaX (1efKO3 y Mbillel, capkoMa Poyca y KyP H ip.) 3HauH- 
TeIbHO CHW2KaeTCA, a KJIETKH TEPAIOT CNOCOOHOCTh NpHBUBaTECA ('). B TO *xe 
BpemMA, BBeeHuem ouneHHOH PHK yasocb BbIsBaTb y MbILMeH eHKO3 aE 
Hapsgy c sTHM BosselicTBHe MponHsrasiata Ha 3acpHKCHPOBaHHble KJICTKH, T. €. 
Ha KJleTKH C JeHaTYpHpOBaHHbIM GeKOM H HHaKTHBAPOBaHHbIMH (epMeHTaMH, 
W3MeHeHM B CofepxaHuH PHK ue soispipaer ('). B HesacpHKCHPOBaHHbIX (2KU- 
BbIX) KleTKaX, CHHKeHHe CosepxKaHHa PHK cBa3aHo Cc MoOfaBeHHeM AKTHBHOCTH 
OKHCJIMTEJIbHO-BOCCTAHOBHTCJIbHBIX (pepmMeHTos (1%). Ilostomy B xofle JaJlbHeli- 
WWHX HCCeLOBAHUH JOM2KHO ObITb H3y4eHO BJIMAHHe MHTHOUTOPa Ha MAKCHMA€JIb- 
HO OUMUCHHBIM mpemapaT Bupyca, CBOOOAHbIM OT cbepMeHTOB. 

Kpome Toro, culekyeT UMeTb B BUY TOUKY 3PpeHHA, YTO BUPyCbl B H3BeCTHOH 
Mepe CaMOCTOATE/IbHbI B CBOEM OOMeHE BeulecTB (*). Ito o3HayaeT, YTO IPH aHa- 
JIM3€ M@€XaHH3MOB HHaKTHBallMu BUPYCOB HeJIb3A YIMyCKaTb H3 MOA 3peHHA 
HW BO3MOXKHOCTh BOSJeHCTBHA WHAKTHBUPYIOUMX (MHTMOHPy!OUIHX) cpescTB 
M Ha 9TH OOMeHHbI€C MeXaHH3MBI. 

Ec OKHCAMTeIbHO-BOCCTAHOBHTeJIbHbIe (PepMeHTbI WH HIpaloT POb MpH 
BO3HHKHOBeHHHM BUPYCHOH OMyXOJIH, TO Mp OWeHKe HX y/ebHOrO BeCca cueLyeT 
MMeTb B BUY, YTO MPONMMMLasNaT MOMHOCTHIO NOAaBIAeCT AKTHBHOCTb OKHCJIH- 
T@JIbHO-BOCCTAHOBHTEJIbHBIX (PEPMEHTOB, COJep2xKalllHXCA B OCCKIETOUHOM (PHJIbT- 
pate capkombl Poyca. IlocraBjeHHble HaMH OMbITbI! C MeTHJICHOBOH CHHbIO M0 
TyH6epry noka3aIM MosaBleHve MponMralaTOM aKTHBHOCTH JeruApa3, AMeto- 
IWMXCH B (HIbTpaTax. 

ABTopbl BbIpaxkaroT GjlarofapHoctb P. M. Pay3nxoBcKoH 3a MOMOUlb MIpH 
BbIMOJIHEHHH 9TOM padorHt. 


MuctutyT xvmMuueckol (bu3HkH Ilocrynuao 
Akajemuw HaykK CCCP 11 If 1959 


UMTHPOBAHHAA JIMTEPATYPA 


1H.M. OMauyoaub, J.T. Jiununuua, VW. YW. Tlenesuna, JAH, 125, Ne 2 
(1959)... .? L.. Grovs.s, Gancer,. Ress 15:17,(1954)« (3 HOM: Swan yom bv Tee ae 
uu ua, JIAH, 121, 141 (1958). 4 P. Lepine, VI Internat. Congr. Microb., Roma, 1953. 
5H. H. Cemeuos, Jlennpe peaxyun, OHTH, JI., 1934. ® W. Stanle y, Am. Na- 
turalist, 78, 110 (1938). * J. Northrop, J. Gen. Physiol., 21, 335 (1939). 8A. Pi- 
Tie brit-e Jp expee Pathol, wl2no750 (193) som eels ml Orcshionwashk lan me Nabes @ancen 
Inst:5 95 12;(1948) 3029 Ba Millis teisikeis Ma Ps ik Onwss) Kain Gon Giojlid hia bie los 
lj an ski, Cancer Res., 5,422 (1945): #* SS. Baker,J. Mcetntoshe Britud. Expubes 
thol., 8, 257 (1927). 4 F. Lacour, VII Internat. Congr. Gemathol., Roma, 1958. 
3H. M. OManyoab, J.T. Jiununua, UW. WU. Menesuna, T.9. Jiunatosa, 
JIAH, 124, Ne5 (1959). 14 JI. A. 3uab6ep, Yuenne o supycax, 1956. 
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Hokuaye Akaygemun nayr CCCP 
1959. Tom 125, Nb 5 


PH3ZHOJIOTHA PACTEHHH 


Akayemuk A. TI. BAHOFPAJIOB, B. M. KYTIOPHH, M. B. YJIYBEKOBA 
u WH. K. 3AQ,0PO)KHbIN 


M3OTONHbIN COCTAB KUMCJIOPOAA ®OTOCHHTE3A 


Ileppoe Hae onpezenenne moonelnore cocTaBa KuCJOpoya orocuHTesa 
(*) 4 ~pyrue uccneqopanua (7) NoKa3aIM BaxKHOCTh ycTaHOBsIeHHOrO (baKta 
NPOHCXO*KJCHHA KUCMOPOZa POTOCHHTe3a H3 BOAbI B pe3yJbTaTe MeruAporeHu- 
3alluW. OcTaBlllytocsd HesACHOH pa3HHUy Me2K Ly M3OTOMHbIM COCTaBOM KHCsIOposa 
BOJbI H POTOCHHTe3a (OHA BaPbupoBawa 


B Ooslee MO3HUX padotax oT | To 2,5 7) TaOauna 1 
BE oauce OObACHHTh MeTOLM4ECKOH M30TonuHblit coctaB KHcIOpoza oTocHHTesa 
OWWMOKOH HJIH OOMCHOM M@XK Jy BbIJeJA10- Euoden veanadntic 


IWHMcaA pu :oTOCHHTese KHCOpOZOM u 
KiIeTOUHOH Boon (°). OrpulaTb Bepoat- 


= 
HOCTb TaKOrO OOMeHa 6e3 3HaHHA Mexa- ¢| AO, % |.40% Icopoc, | O'8 KHCmO- 
>» | K O%8 Bosg. % K O ma. |POAa corto- 
HH3Ma BbIJIeJIEHHA KHCOposa Ip Poro- 3 BORBI cHHTesa, % 


CHHTe3e ObWIO HeJIb3A. OHaKO MOABH- 
BUIMeCA BCKOpe paOOTb! yCTaHOBHVJIH OT- 


cyTcTBHe OOMeHa Mexyy O, H HO, 4 |—2,3540,03|—5,2| 130 | 0,1992 
OH, HOOH, —-O—O—npu snextpomu3e 2 |—1,92++0,04|—4,2] 130 | 0,2001 
(*), "pu felicrBun Katasia3bt(°). Ecrect- 3 | —2,07-0,03]—4,6| 140 | 0,1998 
BeHHO, BOSHHKaJla HEOOXOJMMOCTh yTOU- ; BE Preeut “ah isp pine 
HeEHHA H3OTONHCTO COCTaBa KHCJIOpOa 6 —2,14-40,04 SS 4n7 e150 0,1997 
doTocHHTe3a, OCOOeHHO JIA MOpPCKHX 7 | —2,32+0,04]—5,2] 180 | 0,1992 


OpraHH3MOB. 

Tlostomy HaMF OblJia MpoBeyeHa paOoTa NO yIOUHeHHIO H3OTOMHOLO cocTaBa 
KUCJOpOsa MpecHOBOAHKOrO torocuHTesa (cMbITHI c Elodea canadensis) u mo on- 
peeseHHI0 H30TONHOFO cocTaBa KHCOpoa POTOCHHTe3sa MOpcKOroO (uTONMaHK- 
TOHa (ObIIM B3ATbI TlaBHbIM OOpa3s0M J{MaTOMOBBbIe BOLOpOcvIN). 

B onpitax c Elodea canadensis Boda mpeABapHTesIbHO OCBOOO*KAaacb OT 
pacTBOpeHHOro B Heli KHCIOposa NponycKaHHeM B TeyeHHe 2—3 ac, CBOOOAHOrO 
OT KHCOpoya aproHa Wo cofepxKaHHa Kucopoga 0,3—1 mui/n. DorocuHTes 
MPOBOAWICA B COHeYHYIO Noroly B ONTHMaJbHBIX ycuoBuAx (°). Ileprpie 
TICPILMH BbIeIAeMOro KUCMOpOa MHOTOKpaTHO COpacbiBasiNCb (He MeHee 100 Mu), 
mocle 4Yero KHCMOpO coOupasics’ B AaMMYyaxX, MpeABapHTebHO OTKA4YaHHbIX 
Qo Japienua 10-2 MM pr. cT., H MOWBepraJicaA MacCc-CIekTPpaJIbHOMY aHaJIH3y Ha 
JiByXJIy4YeBOM Macc-cliekTpometpe MC-2 KomneHCalMOHHbIM MeTOOM. Pe3yJb- 
TaTbI NpHBeweHbI B TaOu. 1. 

Heo6xoquMo OTMeTHTb, UTO MHOTOKPaTHbIli COpoc rasa Obll OOycJIOBJIEH He 
TObKO CTPeMJICHHEM OCBOOOAMTECA OT MIpHMeCH BOSAYIUHOrO KUCMOpoOAa (KOTO- 
PpbIM, KaK H3BeCTHO, TAKeJIee KHCIOpOa tpoTocHHTesa Ha 6,5 ¥), HO M BoccTa- 
HOBHTb MCTHHHbIIi H3O0TOMHbIM COCTaB (POTOCHHTeTHYECKOLO KMCOpoOsa, Hapyllae- 
MbIii JIbIXAHHeM PacTeHHH pH CTOAHMM pacTeHH B TeMHOTE. J\biXaHve BbI3bI- 
BaeT YyIsKeeHHe oOcTaloulerocH KUCOposa OarofapaA mpemouruTebHOMy 
cBa3bIBaHHIO u30TONa O}%, KoadpbuuNeHT :bpakWNoHHpoBaHHA paBeH 1,018 (’). 
flostomy B onpitax NeNe 2, 3 u 6, Korfa KuCMOpOA coOupascA Mocme HOUHOFO 
CTOAHHA O6e3 COpoca, cosep»aHHe H30TOTA O!8 yBesruunBaslocb. Pacuet noKa3a, 
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UTO B OMbITaX, AMMBINMXCA HECKONbKO Hei, HeEOOxXOAMM COpoc He MeHee 50 Ma 
KHCIOpoa Mocse HOUHOrO MepepbiBa. n 

B onpitaxX C MOPCKHM (PHTONMaHKTOHOM, MpOBefeHHBbIX Ha CeBacTONOJIbCKOM 
6uonornueckol cranyun AH CCCP, npespiyuiaa MeToquKa cOopa KHCoposa 
6bila HeMpHeMseMa H3-3a MeHbIel HHTCEHCHBHOCTH (POTOCHHTE3Aa CPUTONNAHKTO- 
Ha. Kpome Toro, o6e3raxkuBaHve MUTAaTebHOrO pacTBOpa MpPHBOLMIO K Ppe3KOMY 


Ta6Oauna 2 


Viz0TonHblli cocraB KuCOpoxa toTocHHTe3sa MOpcKOrO PUTONAaHKTOHA 


O'8 octTa- 


AO, o% i O28 Kucw0- pixa- |TOK KHCI0- 
Buyosoh coctaB m@uTOMNMAaHKTOHAa K O8 Bosq. ite i Bes Hue, % Se hee 
HHA, % 
% 
4. Chatocerus curvisetus- » —1,99-++0,03} 0,1999 15 0,1993 
Chatocerus Lauderi Nitzschia clo- 
sterium 
2. Skeletonema costatum —1,72+0,03] 0,2005 25 0,1995 


Chatocerus curvisetus 


CHHXKeCHHIO HHTCHCHBHOCTH (POTOCHHTe3a: MPH CHIMKEHHH KOHILCHTPallHH KUCJIO- 
pona of 6 no 1,8 Ma/1 HHTeHCHBHOCTH (POTOCHHTe3a BOLOPOCeH ynala B TPH pasa. 
MoxHO MpeXNOOKUTL, YTO NafeHve WHTCHCHBHOCTH (oTOcHHTe3sa OblvI0 OOy- 
CJIOBJICHO TakxKe CHH2KCHHEM KOHICHTPalWH CBOOOXHOH YIJICKHCJIOTHI, BbIy- 
BaeMoH TOKOM aproHa. IlosTOMy M30TONHbIM CcocTaB KHCOposa CPoTOCcHHTe3sa 
MOPCKOrO (PHTONMAHKTOHA ONpeeAJICA MO pa3HOCTH H3OTOMHOFO CocTaBa KHC- 
opofa Mocue OnbiTa MH KHCNOpOsxa B Katasle ONbITa, 10 MpoBeyqeHuA POTCCHHTe- 
3a. KomuyectBo poTocuHreTHuecKkoro KHCOpOAa YYNTHIBaIOCb MeTOJOM Bunkule- 
pa NO pasHOCcTH KOHeYHOTO H HayaJIbHoro CosepKaHHA KKCOposa. ONNa YacTb 


NHTATeUbHCTO PaCTBOPa C BOMOPOCJIAMH NOBepraachb o6e3ra2k HBAHHIO KHITA- | 


YeHHEM B TeueHHE 1,0—-2 Yac., BbIQeMBIIMHCA ra3 3anavBavica P amnyvibl. B Apy- 
yOH uaCTH 3TOTU Ke NHTATeMbHOrL PacTBOpa C BOAOPOCAMH NpPOBOLNICA oTo- 
CHHTe3 TaK, UTOObI HE AOCTHFaslOCcb KHCMOpOAHCe HacHILeHHe B pactuope. Tlocue 
OKOHYAHHA (POCTOCHHTeSa STOT PacTBOP ObICTPO NepeBOAWICA C NOMOIIbIO CHOHs 
B cHcTeMy, re oOc3raxknBaJicAH, a ra3, COOpaHHblli B aMMyJIy, KaK H Mpeypiyly- 
wu, Nocrynadl Ha Macc-cnekTpomeTp. CTraHapTHbIM ra30M C/iyKUi, KaK VW B 
onpitax c Elodea canadensis, kucopoy Bo3qyxa. JlaHupie Macc-cneKTpaJIbHoro 
onpejleyeHua NpwBexeHb! B Tabu. 2. 

Cpejwwee 3HayeHHe H3O0TONHUTO cocTaBa KucOpoya * PoTOCMHTe3a MOPCKOrO 
@uTonsankToua, paBuoe 0,2002, numb Ha 0,0009%, uu Hal,0 7, 6oubUe, 4eM 
Y MOpCKOH BOsbI. OTO 3HaYHT, YTO KHCOpoL soTocuHTesa Ha 90% nMponcxo_UT 
M3 Bomb. B caryuae dorocuutTesa Elodea canadensis coorpercrBy1ouluit pacuer 
faet 3Havenne 82% (o6oramjeHve B S9TOM Culy4¥ae cocTaBsseT 1,2 4). 

CuelyeT moquepKHyTb, YTO HeEKOTOPOe OGoralle HHe KUCOpOya CPoTOCHHTesa 
u30TonoM O'* no CpaBHeHHIO C BOLO Mbl OOBACHHE M (paKIMOHHPOBaHHeM U30- 
TONOB KHCJOpOfa MPH AbIXaHHM pacTeHHH, KOTOPCe UAeT B CTOPOHY mpeqnoyuru- 
TeMbHOPO CBASbIBAHMA H30TOTIA O!®, T. e. K YTAKEJIEHHIO OCTAIOMLErOCA OT JbIXa- 
HUA KHCOpoga soTocuntesa. MuTeHCHBHOCTb JbIXaHUA, KaK U3BeCTHO, Bapbu- 
pyeT B mpegenax 10—20% nu noppmuaetca c yXyfINeHHeM yclOBHH KyJIbTHBHpO- 
BaHua pactenui. Padorei nocweqHUX JeT NOKa3asH, YTO KOSuLNeHT cppakILHo- 
HMPOBaHHA H3OTONOB PaCTeHHAMUM 3aBHMCHT OT HX (bM3HOsMOrMyYecKOrO COCTOAHHH 
(OH yMeHbIlaeTCA B Oosee OarONpPHATHIX YC/IOBUSX). IIpHuumas cpequee 3Ha- 
venue Kosdpulventa (PpakUMOHMpOBaHUA ApH AbIXanun 3a 1,018, mb NpuBew 


* . 
Kak u B ombitax c Elodea canadensis, MBI yKa3bIBaeM OTHOWeHHe H30TOMOB O}8 ; O26* 
He yuHTbIBaA H380TONa Ol, comepxaHHe KOTOPOrO HMYTOKHO. 
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B TaOM. 2 «HcMpaBJeHHbIe» 3HaYeHHA MpoWeHTHOrO coyepxaHua Ol B KHCwO- 
poe oTocHHTesa, BHIMHCIeHHbIe NO UsBecTHOH dopmyvie (*): 


ih ee ie 
(x I)Ing = Inv. 


rye « — Kkosdpulnent cpakiwHvounposanna, C, —- KOHIeHTpallua KHC- 
Jopoja fo AbixaHua, Cy— KOHIeHTpalMa KUCMOpoqa nocne AbIxXaHna, 
Yy— Ore ecoet B%, p= ORE % - 

B onbirax c Elodea canadensis uHTeHCHBHOCTS JbIXAHHA He ONpetemamace. 
IIpuHnmas sty BewunHy paBHol 15%, yma npoueHTHoro cofxepxanua O!® 
coTocuHTesa nosmyuaem 3HaueHnne 0, 1986 (B TO BpeMa Kak cojepxanue O!8 B Bore: 
paspuo 0,1981%). Bo Bcex cay4yaax SMMMHUpOBaHHe JLIXaHHA NpHOMxKaerT 
H30TONHBIN COCTaB KHCOpoya (POTOCHHTe3a K H3OTOMHOMY CocTaBy KHCOopoya 
BOJbl HaCTOJIbKO, YTO HE OCTAe€TCA COMHEHHA B TOM, YTO BeECb KHCOpor orocuH- 
Te3a— BOHOrO MpoucxoxkJenHuA. He3snayHTebHble OTKJIOHEHHA H30TOMHOrO 
cocTaBa KHCOpoya CoTOCHHTe3a OT H3OTOMHOLO COCTaBa KHCOPOAa BODHI B OIbI- 
tax c Elodea canadensis u B ompite No 2 c MopcKHM (buTONaHKTOHOM (OMIT 
Ne 1 copnas nocwe 3MMMHUPOBaHHA MOJHOCTHIO) ABJIAIOTCH CeACTEMEM OTKJIO- 
HeHHA KOS@PuuLMNeHTa PPaKUMOHUPOBaHHA M3OTONOB KUCMOpOsa Np bIXaHHH. 
OT TIPHHATOTO cpeqHero 3HaueHHA. 


Iloctynuwo 
16 I 1959 
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Jloxrsann Akxkanemun nayr CCCP 
1959. Tom 125, Ne 5 


PH3HOJOTHA PACTEHHH 


®. JI. KAJIMHHH 


NEPHOJMYHOCTbh OKNCJINTEJIBHO-BOCCTAHOBUMTEJIBHOLO 
PE)KUMA ®OPMHPYFOWEFOCA 3APOAbILIA PACTEHHH 


(ITpedcemaeneno axademuxom A. JI. Kypcanossim 29 X 1958) 


IIpucrynask anasn3y (pu3svos0ro-6Hox uMHYeCKUX OCOOeEHHOCTeH IMOPHOHAJIbHO- 
‘To tbopMupoBaHusa pacteHnit (o3uMaa mumeHuua Jliorecilenc 17, apoBad mMeHuIla 
-Apnaytka Hemepyanckas, peabKa), Mbl OOpaTuJin BHUMaHne Npekye BCero Ha Xa- 
PakTepHCTHKY  OKHCJIMTEJIbHO-BOCCTAHOBHTCJIbHOFO pexkuMa opMupyloulerocA 
3apofbllla H 2Hocnepma. IIpu 3TOM MbI HCXOAMIM 43 MpHCMOCOO/1eHHOCTH 2KUBOK 
KJI€TKH K HCMOJIb3OBaHHIO 2HEPrHH HCOObIUMMH NOPIUHAMH LIA OCYULECTBJICHHA 
MpoleccoB CHHTe3a, CTPyKTypooOpasoBaHuA u %*KusHeWeATebHOCTH. M3BecTHO 
TaKKe, UTO B OCHOBE BbICBOOOKACHHA ZHEPrun HeOOJbIIMMH MOPIHAMH JIeKAaT 
-CTYN€HUATHIC OKUCIHTC/IbHO-BOCCTAHOBHTCJIbHbIe TPOMecchl, OTparxkaloulue Mu- 
3HKO-OHOXHMMYCCKOe COCTOAHHE TKaHel, OpraHoOB uM OpraHH3Ma B WeoM. Hame 
-BHHMaHHe ObluIO CocpemoTOueHO Ha H3YYeHHH IHEPlun AbIXaHHA, AKTHBHOCTH 
OKHCJMTEJIbHbIX (PePMEHTOB, BEIMUHHbI OKHCJIMTCJIbHO-BOCCTAHOBHTEbHOTO T0- 
TeHiMasla, pH cpesbl H HEKOTOPbIX OKHCJIHTCJIbHO-BOCCTAHOBHTCIbHBIX CHCTeM. 

XapakTep H3MeHeCHHA KaxKMOTO NOKasaTeIA OKUCJIHTEJbHO-BOCCTAHOBHTEJIb- 
HOrO p@KuMa B (OpMUPYIOLLeMCA 3apOMbIle HW ZHAOCMepMe O3HMOH MLMICHHILbI 
-Jliorectenc 17 npemcrasien rpacbwyecku Ha pre. |. . 

Tlomyyenuple pe3ybTaTbl MoKaspiBatot (puc. 1, /,//), uro 9Heprua bIXaHHA 
3apOJbllla H JHOCMepMa HeyKJIOHHO MaaeT 10 Mepe (POpMHpoBaHHA 3apospliila. 
B HeKOTOpble MepHokbl BPeMeHH Mayenne HOCHT CKa¥KOOOpa3HbI XapaKTep. 
Hanpumep, | r sapoypuua 3a 1 vac normomlaer KuCOpofa (Mpu Mepecuere Ha 
-cyxoe BeulecTBo): c 11 no 17—20 qHaA cospeBaHuA 3epHOBKH B Mipezenax 2000 wat, 
-C 20 HA TO Kona cospeBaHna 200 wt. 9Ta 3AaKOHOMEPHOCTb Oblia HAMM yUTeHa 
MIpH pa3spad6orkKe MeTOAUKH BbIpallMBaHHA 3apOblilla B KOHTPOJIMpyeMbIX YCJIOBHAX. 
Kak BuyHo u3 prc. 1, B mpolecce cbopMupoBaHua uacTeH CeMeHH MUIeHHIL 
B H3MCHECHHH AKTHBHOCTH KaTala3bl, MepOKCuasbl HU NOMPeHOMOKCHa3bl HaOVI0- 
NaeTCA pesKkoe pasinune. B TKAHAX 3apOMblllla H SHAOCNepMa H3MeCHCHHE aKTHB- 
HOCTH Ne€pOKcHa3bl UW MOMMPeHOMOKCHa3bl MMECT MPOTHBOMOJOMRHOC HalipaBJe- 
Hue. B nepsplli nepwok dopMupoBaHuA MepoKcua3sHad akTuBHOCTb (puc. |, 
2, 12) pesKo BospacTaeT H HaXOMMTCA Ha BbICOKOM YPOBHE, AKTHBHOCTH ToJu- 
“enonoKcna3sbl NouTH He MpoxBAAercd. Ha Oomee no3sfHux 9TaMax KapTHHa 
MCHACTCA H OKHCJIHTCJIbHbIC PeaKUMH OCYIULECTBJIAIOTCA B OCHOBHOM MO], BJIMAHH- 
eM NodueHouoKcupaspl (puc. |, 3, 14). AHanoruunad 3aBuCMMOCTb HaOiOsaerT- 
CA B WeCHCTBUM MepOKCHa3bl HW KaTaJla3bl, HO TOJIbKO B 3HocMepme, rye BbICOKaA 
-AKTHBHOCTb KaTaJla3bI (puc. 1, 4, 14) compoBoxaeTcA HH3KOH AaKTHBHOCTbIO 
mepokculasbl y HaocOopot. MHoe coorHomlenve HaOtOqaeTcA B 3apobIleBol 
4YaCTH 3€PHOBKH, OCOOCHHO Ha paHHUX 2TaMax copMupoBaHuA. Syecb nepoKcn- 
AasHaA WM KaTalla3Had aKTMBHOCTH HyT MapasiemwbHO. MoxkuHo lpelnouarath, 
4TO B paHHHl Mepwok pasBuTHA 3apoOfblilla MepoKcufasa pacipocrpansAer 
CBoe JeHCTBHe Ha KUCJIOPOA OpraHudeckux Nepekucei. B TakoM CJly¥ae KaTaa3- 
Ha aKTHBHOCTb MposABAeTCA Gomee MOMHO. 

BoubuioH wHTrepec npegqcTaBsneT W3MeHeHHe AKTHBHOCTH WMTOXpoMHOli cu- 
“CTEMBI OKHCICHHA TIpH AbIXaHHH, ABJAIOULeHCA XapaKTepHOH IA OpraHn3MoB 
¢ rereporpoubm cnoco6om nNuTaHuA, KOTOpbIli KaK pa3 u CBOMCTBeH pacTeHHIO 
B 3apojbllleBbii Mepuoy. CBoeoOpasueM OTMYAeTCA AKTHBHOCTb WHTOX POMOKCH- 
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Aas (puc. 1, 5, 15) B 3apoqnme un SHocnepMe MoO Mepe ux cbopMupoBaHHA. 
B 9nqocnepme ee akTHBHOCT MpOABJIAeTCA TOMbKO Ha atane II PCHMYLILECTBEH- 


HOrO (opMupoBaHusA 2Hocnepma. Ha 93Tom »>rtane B 3apoOmblle TakxKe OTMe- 
“WaeTCH BbICOKaA AKTHBHOCTb IMTOXPOMOKCHa3bl, pe3KO Maylalomlad Ha 9sTane 
TIPCHMYULCCTBCHHOrO PasBHTHA 3apoOfblla H HE NPOABIAIOMLAACA Ha MoceqHeM 
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Puce. 1. 7 — qurxanne, 2 — nepoxcuga3a, 3 — nomudeHomoKcuyasa, 4 — KaTa- 
ma3a, 6 — WHTOXpomoKcHa3sa, 6 — erugpasbl, 7 — O.-B. MoTeHMa, § — acKop- 
OuHOBadA KucOTa, 9 —rmotaTuoH, /0 — jeruypasbl 
9Tane — OTJIOXKeHHA 3alacHbIx BelecTB. Kak BUHO, Ha Kaxk OM Mopdousnoo- 
rHYUeCCKOM YITalle 9MOpuoreHesa AKTHBHOCTb ILHTOXPOMOKCHJasbl NPOABJIACTCA 
BeCbMa Pda3JIM4HO. 

Takum oOpa3omM, Ha OMpeevieHHOM 3Tane (POPMHPOBaHHA 3apoOsbillla Hu IHO- 
cmepMa NOBbILUEHHE AKTHBHOCTH OJHHX (pepMeHTOB CONPOBOKTCTCA, Kak IIpaBHJO, 
MaweHveM WI NOJIHbIM HCUC3HOBCHHEM aKTHBHOCTH APYHux. B Ne€pBbIH nNepuoy 
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(OpMHPOBaHUA 3apOsblila O8HMOM H APOBOM MIMeHHUb! OKMCI ATC bHBIC MPOMeccnl 
OCYULECTBJIAIOTCA B OCHOBHOM 3a CUCT JCHCTBHA MepOKCHAa3bl MH WHTOX POMOKCH/a3bl. 
Ilpu 2ToM oTMeyaeTCA BbICOKaA AKTHBHOCTb KaTaJla3bl. B Oomee NosqHui NepHoy, 
PasBHTHA 3aPOfbllila HasBaHHbie (epMeHTbI yCTyMaloT MeCTO™ NosMHpeHOu- 
OKCHa3HOll CUCTeMe, AKTHBHOCTb KOTOPOM B STO BpeMA pe3Ko Bospactaert. B aHJ0- 
CNepMaJIbHOH TKaHH B3aHMOCBA3b B JeEHCTBHH (PepMeHTOB MpeCTaBJIeHa HECKOJIb~ 
KO nHaye. 

CxauKooOpasHble MepexObl B AKTHBHOCTH OTJCJIbHbIX (EPMEHTOB B Pa3sHbIe 
9Talbl 9MOpvorenesa, CMeCHa OMHOM KaveCTBeHHO OTJMYHOH (cbepMeHTHOM CH- 
CTeMbI [pyro csyxKaT yOeHTebHDIM KPHTepHeM HaJIM4HA TPeX BbIJeJIeH- 
HbIX HaMH Mopdo-*bu3HOJOrH4YeCKHX 9TANOB Pa3BHTHA 3apOfblllla pacTeHus 
H TOBOPHT O TOM, TO . AbIXaTeJIbHbIe MpoOWeCccbl Ha ONPeMeICHHbIX 9Tallax 
39MOpnoreHesa Ka4eCTBEHHO pa3JIMYHbl HW OKHCJIMTCJIbHO-BOCCTAHOBHTEJIbHbIC 
peakIlHH KaTaM3HpylOTCA Mpu 9TOM HE OHO, a HECKOJIbKHMH (eCPMCHTHbIMK 
CHCTeMaMH. 

Cmena OfHOM (epMeHTHOM CuCTeMbI [pyro mpezcTaBAeT BaxkHYIO OnONOrH- 
YeCKYIO 3€KOHOMEPHOCTb, KOTOpad B psAe uccMeqoBaHHH OTMe¥eHa Tak2Ke H B 
MOCTIMOPHOHAIbHbIM MepHok pasBuTHA pacTeHunA. YcTaHOBJIeHO, YTO TO Mepe 
CTapeHHA JIMCTbeB AOJIOHH MakeHve NepOKCHAa3HOH AKTHBHOCTH COMpoBowWaerT- 
CA MOBbIMeHHEM NoMpeHoNoKcusasHon (*); B Mpollecce ApoBu3alluH B 3apO]bI- 
We WH IHAOCNepMe MIUMeCHHUbl OHH OKHCJIUTEJIbHbIe (PepMeHTbl CMeHAIOTCA py- 
rumu (1°); no Mepe pa3BHTHA AYMeHA WMTOXPOMHAA OKHCJIMTeIbHaA CHCTEM& 
ycTynaet mecTo (bilaBompoTeuHoBbim (bepmMentam (4°); B HavabHbI mepvoL 
CO3Pe€BaHHA MVJIOLOB WHTPyCOBbIX PaCTeCHHH OKHCJIMTeEJIbHbIe peakWHH KaTaJIu3u- 
Py!OTCA MeTaJWOCOLep2xKalluMH OKCHa3aMH, a B KOHWe — :laBOMpOTeHHOBbIMK 
cbepmeutamu (8). 

B HacTOAeM HCCJIeEMOBaHHH HaxofuT dbaKTwYecKoe MOATBEPKACHHE MBICJIb 
A.H. Baxa(') 0 Tom, 4TO JbIXaTeIbHbIi PepMeHT OM*KeH ObITb HE CMECHIO, 
@ KOMIWI€KCOM OKHCJIMTCJIbHbIX (PePMEHTOB KJICETKH, KOTOPbIe MpHcnocoOusHCb 
HM KOOPAHHUPOBAaJINCb “pyr Cc ApyroM B Mpotecce SBOTIOMMH. 

CyMMapHaa aKkTHBHOCTb Jeruipa3 AOMOUHOH, JIMMOHHOM, AHTapHOl nu vito- 
TaMHHOBOH KUCJIOT B Mpowecce SMOpnoreHe3a NocTeneHHO MayaeT (puc. |, 6, 
10). Ilpu stom na 17—20 yenb cospeBaHuA 3€PHOBKH OTMedaeTCA CKaUKOOOpas- 
Hoe MafeHHe AKTHBHOCTH STHX PEPMEHTOB, YTO MO BPeCMeHH COBMaaeT C HAavaJIOM 
aTalla OTJOKCHHA 3allacHblx BeulecTB. HeoOxouMo OTMeTHTb, YTO B CyMMapHOl 
WerufpasHow akTHBHOCTH HaOvlOfaloTCA MeHee peskne Mepexosbl H H3MeHECHHA 
110 CpaBHeHulo C (bepMeHTaMH-OKCHa3zaMn. 

OKUCJINTCJIbHO-BOCCTAHOBHTEIbHbIC MPOWeccbl B XHBOHM KIETKE HHKOTa He 
MIPHXOAAT B PaBHOBECHE H COMPAXKeHbI XMMUMYECKH UM 9HeEpreTnyeckn. B nportec- 
ce 9MOpvoreHe3sa BeJIMYHHA OKHCJIMTCIbHO-BOCCTAHOBHTEIbHOrO MOTeHILHaa 
Ha (oHe MocTeneHHOrO NaleHuA pe3KO yMeHbUdeTCA Ha 7 nH 20 WeHb Co3speBaHuA 
3epHoBKkuH (puc. 1, 7 uw 16), T. €. Kora 3aposbIl BCTyNaeT BO BTOpO u Tperuit 
STalbl CBOETO Pa3sBUTHA. 

Ha nepppix AByX 9TaMax 9MOpHOreHesa BeEINYMHA OKHCJINTEIbHO-BOCCTaHO- 
BHTCJbHOFO MOTeCHIMaJla 3aMeTHO BbINe B 3apOfbllle, YeEM B 9HMOCTepMe. 

BaxkHoe Me€CTOB TCYCHHM OKNCJINTCbHO-BOCCTAHOBHTEJIBHbIX IPOWeccoB 3a- 
HMMaIOT aCKOPOMHOBAA KHC/OTA MW COCAMHEHUA C CyJIbrHApHbHbIMH Ppynnamu. 
Cojep2kaHue S9THX BEILeCTB 3AKOHOMePHO yMeHbIUIaeTCA (OHO ISO RO M17 a0) ae 
3apoOfplue WH 9HocnepMe Mo Mepe ux dbopMupoBaHus. Ilpu 9Tom BbienneTcA 
MPpHMEPHO TPH YPOBHA KOHWEHTPallnH STHX COCAMHEHHH, COOTBETCTBYIONINX TPeM’ 
sTanaM 9MOpnoreHesa. BpicoKoe coxepxKaHne acKkopOnHOBOM KUCJOTHI Uv Cy Jbtp- 
THAPHJIbHBIX py COMpOBowkAaeT PaHHue 2Talbl IMOpnorenesa, B eM, MO- 
BHAMMOMY, MPOABJIACTCH BaxKHOCTb POJIH, BbINOJIHACMOM STHMH BeLLeCTBAMH: 
B M€pHod, Kora HAYT OCHOBHEIe Mpollecch! (opMupoBaHHA 3apompiua. Cosepxa- 
HW€ ACKOPOMHOBOM KHCOTI HW CyJIbCrHAPHAbHbIX Tpynn 3HadnTeAbHO BbIMe B 
SapOmblile, 4eM B SHLOcNepMe. OHakO STO OTHOCHTCA TOJIbKO K PaHHHM 9TalaM 
3MOPHOHAabHOrO (opMupoBanus. Henb3a He OOpaTHTb BHHMAHHA Ha HeKOTO- 
pble OOUjHe MOMCHTBI B XapakTepe H3MCHEHHA OKHCMHTEMbHO-BOCCTaHOBHTe/Ib- 
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HOrO p@KHMa B 9MOpHorenese. MHTeHCHBHOCTS OKHCJINTE/IbHO-BOCCTAHOBUTEeNIb- 
HBIX MPOWeCCOB, KaK IIpaBHJIO, HAaXOAHTCA Ha Oosee BLICOKOM yPOBHE B 3apoOsbI- 
le, Y€M B SHAOCTepMe, H No Mepe opMupoBaHHA OOeHX STHX UacTeli 3aKOHOMep- 
HO 3aTyXaeT. IIpu 9ToM pasHocTb ypoBHe OKUC/INTEbHO-BOCCTAHOBUTENIbHbIX 
peakUHH MeKy 3apOfbllieM w SHOcMepMoM 0 Mepe tbopMupoBaHuaA yMeHb- 
mlaeTcA, HCYe3saeT, a HHOFa I PHHHMaeT OTPUuaTembHoe 3HayeHHe. HeoOxoxumo 
OTMeTHTb, UYTO H3MCHEHHA B XOME MpOCMe*KeHHbIX HaMH MoKa3aTemel OKH- 
‘CJIHTEJIbHO-BOCCTAHOBUTEJIbHOrO pe?%KHMa HOCAT B 9HAOcMepMe Gomee MiaBHbIi, 
a B 3apompiile — peskul, CKayKooOpa3HbIt xapakTep. OTo orpaxaet, Mo-BuLH- 
Momy, Ooslee peskue H3MeHeHHA B OOMeHE BeleCTB, a Tak2Ke B (POPMO- HM CTPyKTY- 
pooOpasoBaHHH, MMeIOWLEM MecTO B sapogpmue. MoxHo mpeqnonarath, TO 
‘Oomee BbICOKHM YPOBEHb OKHCJIMTCJIbHO-BOCCTAHOBHTEJIBHBIX TIPOMeCCoB B 3apoOjbl- 
ie OObACHAeTCA TEM, UTO MOJOLad SMOpHOHAbHad TKaHb C GOosbuelt cHoi 
aJCOpOMpyeT WH OTHHMAET. OT SHIOCMepMaJIbHOM TKAaHH OTJeJIbHbIe HEOOXOMMBIe 
KOMIOHEHTHI, COCAHHEHMA, ONpeenAIONLue UH OOYCJIOBIMBaIOllue XO Hu YPOBCHb 
OKHCJIMTCJIbHbIX H BOCCTAHOBHTEJIbHBIX peakitnit (‘). 

VMsmenenue akTuBHOCTH (epMeHTOB MOXKHO OOBACHHTb, CCIM MCXOQUTb 13 
acopOmMoHHOH cnocoOHOCTH MpoTonmasMeHHbIX cTpyKTyp. YcranoBseno, 
4TO alCOpOWMOHHaA cCMOCOOHOCTh HOCHT H30upPaTebHbIt XapaKTep u caGeer 
moO Mepe cTrapeHua TKaHu (°). Mcxoqa u3 9TOrO MOXKHO MOHATb BLICOKY10 aKTHB- 
HOCTb BC€X MPOCJIeExKeCHHBIX HaMH CepMeHTOB B 3apoOsblllle, MO CpaBHeHHIO C 
SHOCIeEpMOM, a TakxKe MafleHve HX AKTHBHOCTH B OOeHX UacTAX CeMeHH MO Mepe 
€TO CO3peBaHHuA. 

lo nociequero BpeMeHH CUHTAaJIM, YTO MPH MpopacTaHuu 3apombIl OOpasye}r 
ONPeeICHHOe KOJIMYeECTBO (epMeHTOB, KOTOPbIe NPOHNKAaIOT B IHAocMepM, rye 
OHH AaKTHBUPYIOT COOTBETCTBYIONIHe peakilun (“). Tako B3rIa OKazaJica OLIn- 
OouHbIM. B fevcTBUTeJIbHOCTH %Ke (CPpMeHTHI, KaK BHLHO, He OOpasyloTCA B 3a- 
pOAbIle, a HaxXOAATCA UM OTKMabIBaIOTCA B 9HMocNepMe elle pH cospeBaHHH 
‘CCMCHH, T. €. JHAOCMEPM 3epHa ABJIAeCTCA HE TOMbKO HCTOUHHKOM MHTAaTeJIbHbIX 
BeULeCTB JIA 3apOMblllla, HO H MCTOUHHKOM HeOOXOMMbIX eMy CPepMeHTOB. 

AHaJIOrH4HbI€e 3aKOHOMEPHOCTH B H3MCHCHHH OKHCJIMTCJIbHO-BOCCTaHOBH- 
TeCIbHOrO P@KHMa HaOwOfaloTcaA B YacTAX. CopMupyloulerocA CeMeHH APOBOH 
MWeCHHIUbI H pebKku. TakuM 06pa30M, OCOOeCHHOCTH OKHCJIHTeIbHO-BOCCTAHOBH- 
TeJIbHOrO perKuMa (pPOpMupyloluleroca 3aposblla uv 9HAOCMepMa FOBOpAT O HaJH- 
UHH TpeX 9TaMoB, Yepe3 KOTOPble pacTeHue MpOxOLUT B NepHod 2MOpHOHabHO- 
TO pa3BHTHA: 92TaMa MpeuMyujecTBeHHOrO dbopMupoBaHHA 2HAOCMepMa, 9Talla 
MpeHMYULeECTBEHHOrO PasBUTHA 3apOsblllla HW 9Talla OTIOXKCHHA 3allaCHbIX BEMLECTB. 

IlpH 9TOM Kaxkblli 9Tan dopMupoBaHHA TKaHeH 3apofblia M SHAOCIepMa 
TIpOTeKaeT TOJIbKO MPH COOTBETCTBYIOIEM OKUCJIMTeJIbHO-BOCCTaHOBHTEJIbBHOM 
pexume. M3mMeHeHHe OKHCJIMTeJIbHO-BOCCTAHOBHTeIbHOrO pexKHMa, OTMe4YeHHOe 
B mpotlecce (popMHpOBaHHA 3°DHOBKH MWeHHIbl JIA 3apofblilia, IHAOcTIepMa 
WM OKOJO3APOAbILIeEBOH 2KHAKOCTH pebKu (AbIXaHve, pH cpeybl, cofeprKaHue 
aCKOPOMHOBOH KUCJOTHI, TOTaTHOHa, WHCTeHHa MH p.), MoxKeT OpilTb MoN0- 
XKeHO B OCHOBY H3bICKaHHA ONTHMAJIBHBIX YCJIOBHH Mp BOCTpoHsBeeHHH 
3MOpHoreH3a B KOHTPOJIMPyeMbIX YCJIOBUAX. 


HayHo-vcceqoBaTesbCKHM =MHCTHTYT TloctymH10 
(busvosorHH pacTeHHit YkKpaHHcKol 29 IX 1958 
AkKajleMHH -C@JIbCKOXO3AHCTBCHHBIX HayK 


WHTHPOBAHHAX JIMNTEPATYPA 


1A, H. Bax, Hsa6p. tp., M., 1937. *? WU. TapsBuu, H3menenne XMBOTHBIX A pa- 
cTeHuii B qoMauHem coctosHuu, M., 1941, crp. 478. 3A. JI. Ky pcauos, Buoxumuas, 
11, 333 (1946). 40.M.Muxa4n48, I[lepokcugn u mepokcnja3nl. XHMH3M M@€JVI@HHOrO 
okucueHua. Mang. AH CCCP, 1948. °°. M. Muxauu, II. A. Konecuukoes, 
Buoxumua, 12, 5 (1947). ® H.H. Kptwoxkosa, Buoxumus, 14, 6 (1949). 7 A.W. On a- 
p uu, C6. O6m. co6paywe AH CCCP, nocsauy. 30-ernio Benukoi OKTAOpbcKol colMasu- 
cruueckoli pesomiouuu, 1948, 647. ®& 5B. A. Py6Oun, E.B. Apuuxosckaa, 
T. Mc. Upauosa, C6. Buoxumusn osomei, 1, U3. AH CCCP, 1949. *® H. M. Cuca- 
kau, B. A. Py6uu, Buoxumua, 9, 6 (1944). 1H. M. Cucakaun, H.W. Duaun- 

nopHyu, DKypH. o6uy. Guon., Ne 3 (1953). 
4157 


Jlokaaypn Akagemuu nayk CCCP 
1959. Tom 125, M5 


PHZHOJIOTH A PACTEHHH 


A. ®. KJIEWIHMH u H. A. WYJIbrHH 
OB OMNTHYECKHX CBOHCTBAX JIMCTbEB PACTEHHH 


(I]pedcmaeaeno axademuxom A. JI. Kypcaxoesim 101 1959) 


Bowbulad YacTb JYYHCTOH SHEPHH, Mafatouleli Ha AMCTbA pacTeHHi, Mors0- 
ulaeTCd HM. 3a cueT 9TOH SHEPrHH MPOMCXOAAT Bce CPUsHOJOrHYeCKHe Mpoleccni: 
(OTOCHHTes, CHHT€3 MHTMCHTOB HW CBA3aHHbI€ C HAMM POcToBble Hv (bopMoobpa3o0- 
BaTeJIbHbI€ IMPOIMecchl. 
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Puc. 1. Ontuueckue cpolictga aucTbes pactennit. A —Jno- 

TOUCHE JIYYHCTOH 9Hepruu, R — oTpaxenHHne, 7 — mpony- 

ckaHne, E — ontuuecKkan moTHocTb. IlyHkTupoM moKka3saH 
cpeqHu pa36poc 


Hauauio HccueqOBaHHAM MO OITHYCCKUM CBOHCTBAM JIMCTbEB TOOK eULe 
Cake (1). Ha nmporsxkeHum cTOmeTHA NOABHOCh 3HAUNTeMBHOe YC NO paodor, 
Cpe KOTOPbIX HY2KHO OTMETHTb OOCTOATEIbHbIC HCCeqoBaHHA SeiiGoupya 
(?-*). OqHako UuCO paGoT, OTBEUAIOILNX COBP€MCHHOMY MeTOAHYeECKOMY YPOBHIO 
UCCJI€QOBaHHK C y4eTOM TOPO, ITO AHCT MpeycraBasaeT ONTHUeECKH HeEOJHOpORHYy1I0 
cucTemy, Kpaline Maio (°-°), mpwueM HCCHeqOBaHO CpaBHUTeMbHO HeGOMbITOe 
4HCJIO BHOB — Bcero oKonO 20. 

BosHukaeT NO3TOMy HECOXOAHMOCTh B CHCTeMaTHUeCKOM HCCJIEQOBaHHH ONTH- 
N€CKHX CBOHCTB JIMCTbEB JIA YCTaHOBJICHHA 3AKOHOMePHOCTH B paciipeyeneHuy 
NOPMOUCHHA AYYHCTOH SHEPrHn B PUsMONOrMYeCKOH OOMACTH CneKTpa JIA Oonb- 
MIMHCTBA BHNOB PacTeHHH B eCTeECTBEHHbIX YCJIOBHAX. 
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C STO WebIO HAMM ObWIO MpeANPHHATO HCCeqOBAHHe ONTHYeCKHX CBOLCTB: 
JIMCTBEB pacTeHuH CpeyHeii nonocsr Epponetickoli yacta CCCP (scero oKoso: 
80 BuO). 

Merogquka paOorsi ony6uKkoBana panee (1°). B KayectBe CObeKTOB ObLIH B3A- 
TbI NoJeBble KybTypbi (Helianthus anuus L., Solanum tuberosum L. u zp.— 
6 BHZOB), CBOULHEIe KybTypbt (Solanum lycopersicum L., Pisum sativum L.,. 
Cucumis sativus L., Cohlearia armoracia L. u ap. — 10 Byyos), oBoUl- 
HbI€ 3eJICHHbIC C OOJILINHM COJepxKaHHeM BOJbl B JIMCTHAX (Allium cepa L., 
Lactuca sativa L., Rumex domesticus L. u p.— 5 BYOB), MekopaTHBHbIe 
(Perilla nankinensis L., Phlox paniculata L., Peonia officinalis L.,. 
Cineraria maritima L. u gp.—l0 sugos), muKopacryuue TpaBaHUcTeie- 
(Rubus saxalitis L., Viola tricolor L., Fragaria vesca L. u ap.—10 Bn-- 


Ecmpevaemocing ———» 


10 


elidel Deby Me Dine RE cal eS 2 
Noenouwenue nyvucmou shepeuk ———» 


Puce. 2. Pacnpeqenenve moriomenua myuncTOH asHeprun 
JIMCTbAMM pacTeHuu. / —B oOsmactu 670 mp; 2—460— 
480 Mit; 3—540—560 mp; 4—800 mu 


Mos), Apepecupire (Populus alba L., Betula verrucosa L., Tilia vulgaris Hayne,. 
Corylus avellana L., Quercus robur L. u ap.— 15 Bugos), BoyqHpIe — rurpo- 
utp! uw rugzpoduTn (Caltha palustris L., Menyanthes trifoliata L., Thypha. 
latifolia L., Potamogeton praelongus Wulf. u azp.—15 Buon), pa3smmuaronmecs 
110 COJep2KaHHIO BOLHI H XJOpOusa B IMCTbAX VW OOHTAIOMIME B Pa3sJIMYHbIX YCJIO- 
BUAX — Ha OTKPbITbIX COJIHCUHBIX MeCTaX HM MOj MomoroM seca, Ha cylle u 
B BOJle. 

B pesyibraTre MaCCOBbIX OlpeleseHHH OTpaxKeHHsA, MpONycKaHuA HM MOrvo- 
ICHHA JIYYHCTOH SHEPIHH B PasIHUHbIX OONACTAX CeKTpa OblIO yCTaHOBJIeHO, 
UTO Y MOfaBJIAIOWerO YHCIa BUOB PpacTeHHH, HECMOTPA Ha UX PasJIMUHYtO CH- 
CTEMATHYCCKYIO HW 9KOMOTHYECKYIO NPHHAWIeXKHOCTh HU PasJIHYHble yCJIOBUA Mpo- 
W3pacTaHHA, CICKTPaJIbHble KPHBbIe [WIA JIMCTbeB OKA3aJIHCb BeCbMa OJIM3KMMH. 
STO OGCTOATEILCTBO MO3BOJIHJIO HAM MOCTPOUTb CpeAHKe KPHBbIe, MpPpHBeeHHbIe 
Ha puc. |. Kak BHO M3 PUCYHKa, NpomycKaHHe JIYYMCTOH 9HEPIHn B CPU3snoJO- 
ruyecKolt O6acTH CMeKTpa MHHMMaJibHO B CHHHX (460--480 Mp) MH KpacHBIx 
(660—680 mr) my4ax, cocTaBina 2,5—-3,0%, H MaKCHMaJIbHO B 3euleHbIx (540—- 
560 mt) myyax, cocraBisna 14,5%. 

Kpupaa oTpaxkeHia HMeeT TaKOH we XapakTep, HO OTMHYACTCA HECKOJbKO: 
6O/ibIUMMU aOCOJIOTHBIMH 3HaYeHHAMM B CHHEM WH KpacHoh OOslacTax cmeKTpa, 
rye oTpaxkeHue paBHo cooTBeTcTBeHHO 7 u 6%. B oOsacrM MaKcHMyMa oTpaxke- 
HHe IIpakTH4ecKH PaBHO MporycKauuto, cocrapisia 15%. TockoupKy 6OuIbILHH- 
CTBO HCCJIEAYeMbIX BUJOB PaCTeHHM OTHOCHTCH K SKOMOFHYeCKOH Tpynme Meso- 
(buTOB H UMeeT Me3O*HbHY!O CTPYKTYPY JIMCTOBBIX IJIaCTHHOK, MO2XKHO MIPHHSITb, 
UTO JWIt Me3OPUTOB XapakTePHO OMMHAKOBOe OTParKeHHe H IPOMycKaHHe B 3eue- 


HbIX JlyuaxX CMeKTpa. 
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Tlorsomenue y4ucTo# sHepruu (41a 80 BuqoB), Kak BUJHO Ha pH. 1, MaK- 
CMMaJIbHO B CMHUX HW KpacHbix myyax (91%) H MHHMMAJIbHO B KCJITO-3ICHHIX 
nmyyax (71%). Kpupaa morsjoulenua pe3Ko NafaeT B CTOpOHY HHCpp aKpacHblx 
myuei. Kpupasa uMeeT miapubili xapaktep, Oe3 pe3KO BbIpayKCHHBIX OTACJIbHBIX 
MaKCHMYMOB MOPJIOULeHHA, CBOMCTBEHHbIX 9KCTPpakTy MHIMCHTOB TEX Ke JIMCTbEB. 
Cpeaunli pas6poc norioujleHuaA MHHMMaJIeH B OOJlacTAX MaKCHMYMOB (=-2;0— 
2.5%) WH MaKCHMasleH B 3@/ICHbIX JIyYaiX, HaMMeHee MOFJIOUaeMbIX JIMCTOM 
{275,0%), 

TMoraoujeuue yuncToH SHepruuH MOxKer OpiTh TakKxKe NMpecTaBsieHO B Buse 
KPHBOM OMTHUECKOH MVIOTHOCTH, XapaKkTepPH3ylOuleH MOBePXHOCTHYIO KOHICH- 
Tpauuio murmentos. B o6jlacrH MaKCHMYMOB MOrOuleHHA ONTHYeCKAaA MJOT- 
| HOCTh kKoneGJleTcA B Mmpefenax 0,95— 
os 1,15, a B OONacTH MHHHMyMa COCTa@B- 
Ny aseT 0,45—0,65. 

By O relMunHax peaJbHOorO pa30poca 
B MOPIOWeCHHH JIYYHCTOH SHEP MOX*KHO 
CYAHTb NO pacipeseveHHto MOrOlleHHA 
B OOlaCTH MAaKCHMyMOB H MMHAMYMA€, 
KOTOpoe pescTaBeHO Ha puc. 2. Kpu- 
pan / XapakTepM3yeT pacnpeyejenne 
MOrIOuleHHA B OOJlaCTH «KpacHOro» 
MaKCHMyMa. DBoJIbiIHHCTBO Hccuieqye- 
MbIxX BHOB (80%) norsmoulaetT 9DO—95%, 
y OCTaJIbHbIX BHFOB NMorioweHHe pac- 
mpesesnetTca B mpenetax GCO—90%. Ana- 
40 60 =O 0%  noruunbiii XapakTep pacnpeylenenus Ha- 
Noznouenue connewnok paéuayue—*+- 6 yoaetCA IA «CHHerO» MaKCHMyMa. 
TloqaBssarouree OO/IbLIMHCTBO BUHOB 

Puc. 3. Pacnpegenenue normouenua con- (95%) mormomaet 88—95%, MH THUIb v 


HeuHOH pallHallMH JIMCTbAMM pacTeHH B 5% mormomleHHe KOMeOleTCAH B mpeye- 
MOYHeHHble uacbl (PusHomorvuecKaa pa- nax 70—88% 
muayua, 400—720 mp). 7 — aaa Bcex Bu- o. 
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S 
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jos (80), 2— Aas uactn BugoB (67) — 6es HecmoTpsa Ha pa3JIH4HA B COseprKa- 
BOJHBIX MOP Yy2KCHHbIX pacTeHwH H pacte- HHH XJIOPOu1.1a, MNOPJIOULeCHHE B Y Ka3aH- 
HEM, OXPalen eels an rounanaMd HbIX OOACTAX CNeKTPa BapbupyeT OYEHb 


He3HaUHTeJIbHO, YTO YKa3blBaeT Ha H3- 
ObITOK MHTMCHTOB B JIHCTE. 

B 3eJleHbIX JIyyaxX, HaHMMeHee MOFIoulaeMbIX MMTMeHTAMH HOPMaJIbHOTO 
giucta, KoJeOaHHA B NOrloueHHu Oonbule: npakTuyeckH oT 40% B rpynne 
BowHEIX (Potamogeton praelongus Wulf) u opouHEIx seeHHDIX pacrenult (Lac- 
tuca sativa L.) 7092% y KcepouTH3upoBaHHbIX BUOB HM pacTeHult C aHTOlMa- 
Hamu (Canna indica L.). BcnbuimHcTBo BuAOB NormolaeT B ITOH OOMacTH 75% 
{puc. 2, 38). 

Tlorsoujenve couiHeYHOK paqualnn B cbu3sHomorMyecKkoH OOacTH cmeKTpa 
MIpeACTaBJIeEHO Ha pHc. 3; OHO MOJIy4eHO MyTeM MepeMHOXKEeHHA BEMMUHH Ha ciek- 
TPaJIbHbIX KPMBbIX MOFOWCHHA JIYYMCTOH DSHEPrHH HW BeMYHH Ha KPHBOH pac- 
TIpeveeHHA SHEPrHH B COJIHCUHOM CMeKTpe B MOJYJeHHbIe YaCbI B CPeAHUX LIN- 
potax (1), 

_OTHoUIeHHe Momanen, sexkauluxX MexKTY NOMYYCHHBIMA KPHBbiMH A KDH- 
BOH COJIH€YHOrO CNeKTpa, MlaeT MOrMOUleHHe COMHeEUHOH pamualluu B OOsacTU 
AO0—720 mp. Y OouIbUIHHCTBa MCCIeMyeMbIX pacTeHHit MOFJOMIeHHe COCTaBAeT 
75—90%; y BOJHbIX H OBOLLHbIX 3@CHHbIX OHO KOuIeOseTCA B Mpefenax 45—75% 
(puc. 3, /). Kpnpaa 2 xapaktepu3yer norsoulenuve CoOMHeYHOM padnallun THNUU- 
HbIMH PaCTCHHAMH C 3eJICHbIMM JIMCTbAMH. KpuBaa Gouee CHMMeTpHuHa H Jie- 
*KHT B MCHbIUeCM AHana3soHe MoromenhaA. B OnnxKHeH HHpakpacHo o6acTH 
CMeKTpa MOMIOULeHHe COCTaBJIAeT B CpeqHem 8%, 

Takum 06pa30M, Ha OCHOBaHMU MpPHBeEJCHHbIX JaHHbIX MOXKHO CleaTb 3aKu1I0- 
HeHHe, YTO B TIPOMecce SBOMIONMH pacTeHHi BbIPAaGOTaacb ONTHYeCKaA CHCTeMa 
AUCT — NacTHAbl — NMIMeHTHI, MpHcmocoOseHHaA K ONTHMaJIbHOMy Morso- 
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WLCHHIO JIYYMCTOM SHEPruN, 3aKJIOYCHHOMY B JOBOJIbHO y3KHe Mpesesbl, HesaBH- 
CHMO OT BHAOBbIX OCcOGeHHOCTeH pacTeHHit. 


Mockospckuit rocyqapcTBeHHblit yHuBepcuTer Iloctynusto 
uM.« M. B. JlomoHocosa 9 11959 


VMucrutyt| dbusvonorua pacrenuit 
um. K. A. Tumupsa3esa 
AkaylemHu Hayk CCCP 
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Jil, W. CEPrEEB, K. A. CEPrEEBA u B. K. MEJIbBHUKOB 


V309JIEKTPHYUECKAA TOUKA NMPOTOMJIASMbI H OCOBEHHOCTH 
®U3HOJIOFMYECKOLO COCTOAHHS TEHEPATHBHBIX MOUEK 
JIPEBECHbIX PACTEHHM 


(IIpedcmaseaeno axademuxom A. JI. Kypcanoeeim 24 1X 1958) 


VUccneqopanua WoKka3aJid, YTO MO Mepe CTapeHHA 2%KHBOTHHIX TKaHeli H309J1eK- 
TpHyeckan TouKa (MOT) nporonma3Mbl UX K/ICTOK CABHraeTcCA B MeHee KHCJYIO 
ctopouy (°). Xaregopn (1°) cuntaeT, 4YTO y pacTeHH HeT MPAMOJIMHEHHOK 3aBH- 
CHMOCTH MooxKeHuA MOT or BospacrHoro COCTOAHHA, TaK KaK BCJIeCTBHe MOp- 
(bo-cbH3MOsIOrMYeCKOH MepHOAMYHOCTH pa3sBUTHA pacTeHul usmenenue MOT npo- 
TOMMa3MbI HX KeTOK UMeeT Gomee COKIN XapakTep. OgHako, B KOHEUHOM 
cuete, Hy pacTeHuii B mpouecce crapenua HOT cmemjaetca B MeHee KHCJIYIO CTO- 
pouy. 

He6naronpuaTHble BosselicTBUA CpebI TakxKe cMeulaioT MOT B MeHee Kuc- 
ayto cropouy. P. I’. Tpygosoi () ycranoBseHo, uTo OOlyYeHHe KOHYHKOB KO- 
PeLUIKOB MpOpocTKOB OBCa NCBPexXKMLalOulHMH JO3aMH PeHTTeHOBCKHX JyyueH (500, 
13 000 r) BbisbiIBaeT 3HAUHTeNIbHOe CMemeHHe MOT kseTOUHbIX KOJIJIOHNOB B CTO- 
pony HefiTpambHoH peakuun. T. VM. Pocxun (*) noxa3aaq cmeujenne MOT mpo- 
TOMa3Mbl TPHNaHO3OM B MeHee KHCJIy!O CTOPOHY MOA BJIHMAHHeEM HOBOCaJIbBap- 
CaHa, TpHNoduaBuna HW Op. 

HOT B kueTKaxX reHepaTHBHbIX NMoveK ApeBeCHbIX PaCTeHHH onpezetaiH 
IO. Jl. Lenpuuxep (7%), E. K. Maaxnga u H. O. Jlaryruuckaa (°*). FO. JI. Llenp- 
HUKep YCTaHOBHJa, YTO elle JO NOABJICHHA MOPCOJOrHYeCKHX pa3sMUnH y reHe- 
PaTHBHBIX nouek AO0HH MOT caBuHyta B Ooulee KHCJIyIO CTOpoHy, ¥eM y Bere- 
TaTHBHBIX. FE. K. Ilakuga u H. O. Jlaryrunckas nowyunsn Ha BUHOrpaye mpo- 
THBONOJOHKHOE COOTHOMCHHE MexK Ay TeHepaTHBHAbIMU HW SereTaTHBHbIMH MOUKAMH | 
no VOT. | 

Heo6xoquMO OTMeTHTb TakKXKe 3aBHCHMOCTh MexKAy HasMuveM pHOoOHYKJeH-— 
HOBOH KucsoTH (PHK) u nosomwennem MOT. B uccenopanuax B. TI. Konapesa 
(*) ¢ npopoctkamu Kaptodesa u ropoxa, Xaremopua c akTHHOoMuNeTamMu PHK — 
yAalasach Mp MOMOWM (epMeHTa pHOonykKweasul. Onpenenenua MOT yo u | 
nocyie ylaseHua PHK noxkasaio cmemwenve IIT B MeHee KucuTyo CTOpOHy. 
B pa6ote T. M. Sxorseson (4) ycraHopmeHo, YTO MpH pereHepalluu y TpuTOHA 
H axcovlorsis MOT KseToK CABHIaeTCsH B KKCYIO CTOPOHY TakxKe 3a cueT yBeuHue- 
HHA KoHYecTBa PHK B mpoToma3Me. 

B wccuieqoBaHHH MepHOAMYHOCTH TOLHYHOTO UWMKa pasBuTuA peBecHbix 
pacTeHNH B CBA3H C HX BbIHOCJIMBOCTbIO HM MpOyKTHBHOCTbIO Mbl NpHMeHAeM 
KOMIJIEKCHBIA MOpdo-busHosorHyuecKkHH MeTon (%,°). Bowbuioe BHHMaHHe B 
9TOM MeTOze yReaeTcA WuHamuKe HOT npotonma3Mbl KeTOK reHepaTHBHbIX 
NOueK, OTH HcceqOBaHUA MPOBOAATCH HaMH B TeyeHHe 3 meT c 3—6-KpaTHO! 
NOBTOPHOCTLWO. 

Onpejenenve MOT npopogusccb B OCHOBHOM Mo MetomnKe B.T. Konapepa 
(*,*) MyTeM pa3qebHOro OKPallIMBaHUA KHCJIbIM H OCHOBHEIM (yKCHHOM B KOH- 
WeHTpalun 0,05% c nocuenyrouleH OTMbIBKOl B TeyeHHe 3 yac. B OycbepHbIX pac- 
TRcpax Max-Hapselina c rpagaunelt pH 0,2. Tepex stam npoyoupupie Cpesbi 
PeHePaTHEHbIX MOUK TOMMMHOH 50 {+, CelaHHble Ha MHKPOTOMe, (bukcnpylorca 
96% cnupToM B TeyeHne 10 mun. 
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CuelyerT OTMeTHTb, UTO OMycKaeMoe B HeKOTOPBIX paGotax (7°) ympoute-’ 
Hve MeTojla usyueHuaA MOT no [Inmuunrepy (1%) nens6exHo NpMBOLUT K CHYDKEHMIO 
TOUHOCTH oONpefzenenni. 


M3 pesybrarop onpezenenus M9T B nporonnasme KueToK reHepaTHBHbIX 
NOYEK Pa3/IM4HbIX MOPOA MbI MIPHBOAMM 3fecb JaHHHe MO reHepaTHBHbIM MOUKaM 
AONOHN BauikupcKui KpacaBell M BLINN SaxaposcKoli (cM. Tabu. 1). 


Ta6auna 1 


Msmenenve pH npotonnasmpt KJleToK reHepaTHBHBIX MOYeK [peBeCHDIX pacTeHHit 


Mecsupr 


ee eee ee eee 


vir fox fox [oom | xm 1] m | ow |v 


Haspauve nopogpt 
uM copta 


Adn0na BawKkup- 

CKHM KpacaBel Dee jl Botha Hbacora| wats [vce iall ews oD ees ih are Je te tl ay 
Bums Saxapos- 

cKaal Ose Oladaa th Sale Wboscal Gokspeayo | aeO lt agGct ane ene 


V3 WanHeix Ta6a. 1 crenyetT, uTo B Mpolecce npoxcx%KAeHuA NMepuoga «ry- 
OoKkoro noKos» MOT mpotona3Mbl reHepaTHBHEIX MOYeK CMeLlaeTCA B MeHee KH- 
clyro ctopory. K MomeHTy 3aBeplleHHA STOO Mepnoka HaGsmofaeTca Mepexoy 
VOT B Oovee KuCJyIO CTOPOHY B YCOBHAX JasbHeiimero NOHWKeHUA TeMMepa- 
TYPb!I BO3AyxXa. Takoe cCMelleHHe MpOvCxXOZUT pavbliie y BHINHH SaxapoBcKoli 
(c pH 3,7 B oxTs6pe Jo pH 3,2 B Hon6pe) u no3xKe y xONOHM BawKupcKuii Kpa- 


0 0 
HAWMRXXMI XMM WAMmexeXymirzawy 


Puc. 1. Iunamuxa MST mpotonma3mbl redxepaTHBHbIX MOUeK H HEKOTOPbIX 

(pusHomorMuecKkuHx MoKasaTenei y a0n0HH BaurkupcKui xKpacasey 3 XII 

(A) “ BuwHY SaxaposcKoH 22 XI (5). a —cofepxanve BoOgbI (B MpoleHx- 

Tax) B TeHepaTHBHbIX MouKaX, 6 — BOMOYMep2xUBalomaA CNoCOOHOCTB 

(comepxKaHHe BOL Mocue 28 uac. NOACyWIMBaHA B MpOWeHTaXx), 6é—HHTeH- 
CHBHOCTb JIbIXAHHA TeHepaTHBHbIX Mouek, e —MOT 


caset (c pH 3,8 B HosOpe Jo pH 3,4 B JexaOpe), uTO cooTBeTCTRyeT MPOZOMKH- | 
TeIbHOCTH Mepwosa «rlyOCkoro NOKOR» reHepaTHBHbIX MOYeK YKa3aHHbIX PacTe- 
Hui (cp. puc. 1). Sto oGbacHHeTCA TeM, YTO IPH MpoxoxKeHHH MepHoga «rny- 
60KOrO MOKOA» MpoOTeKaloT MPOLMecchl, MOBbIWAIOULMe MOTeHIMal Pu3sMOuOrH- 
uecKOll AKTHEHOCTH. C MOMOMLbIO STHX NpoleccoB renepaTHBHbIe MOUKM BbIXOJAT™ 
M3 COCTOAHMA «rryOoKOrO MOKOs». 1 

B wavasie nepnoja BbIHY2KJe€HHOFO NOKOS BHOBb Npoucxogur cmemenue MOT . 
B MeHee KUCJIyIO CTOPOHY, a3aTeM, K BeCHe HM BecHOH (B *eBpae, Mapre, » 
anpese, Mae), BHaIae pe3KkO, a 3aTeM I1IaBHO VST cmeumlaetcs B Ooulee KHCJLYIO 
cTOpoHy. 

K puppie AuHamuku MOT waxoxatcs B OMpesesIeHHOM COOTHOUIEHHH C APyrHMu 
(pHsNONOrHyeCKMMM NOKAasaTeJAMM TeHePaTHBHPIX MOUeK (cm. puc. 1). Tak, mo- ) 
BbILNeCHHe HHTCHCHBHOCTH JbIXAHHA TeHeEPalMBHbIX NOUeCK K KOHUy Mepnosa «ry- | 
6oKoro NOKOA» coBlafaeT co cmenjeHueM MDT B Gouee Kucay10 cropony, Hospr- » 
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leHve BOLOyNepxKuBaloueh CNocoGHOCTH B NepHoy «ryOoKoro MOKOs», YKa3bl- 
paloulee Ha CHW2KCHHe WHTeHCMBHOCTH OOMeHa, H 3aTeM pe3KOe NahenHe 
ee B KOHIe Nepvosa «rlyOoKoro MOKOA», XapakTepHsytoulee YCHJIeHHe HHTeH- 
CHBHOCTH OOMeHA, TaKXKE XOPOUWIO CoracyloTCA C H3MeHeHHeM NosoxeHUA MOT, 

Vsmenenne momoxenus MST B 3aBHcHMOCTH OT HHTe€HCHBHOCTH OOMeHa B 
pacTeHHU MOLATBepxMaeTcA TakxKe Pe3yJLTaTaMH OMbITa C NPHMCHeHNCM palHo- 
akTuBHoro (bocdopa. B 3 — 4-eTHHe JepeBla AOJIOHH U BHUIHM BBONMJICA CJ1a- 
6nili pacTBop ABy3aMeuleHHoro (pocdata HaTpust, MeyeHHoro P**. Breyenne pac- 
TBOPa B CTBOJIMKH MPOBOAMOCb MO OAHOMY H3 MeTOJOB, ONMCaHHHIX B padoTe 
(17). Uepes 7—10 He nocne uHbeKWMH pacTBopa c P*, a sarem eile yepes 10 
Heli Ob B3ATbi MpOGbl MOYeK HB HUX Ha CueTHOM ycTaHoBKe B-2 mpoBoyUJlocb 
onpeyeneHHe pagquoaktuBHoctu. Merog noxroroBKu npenapaTcs He oTsM4aCA 
OT cnocc6oB, MpHMeHABLIMXCA ApyrumMu uccueqoBaTeAMH (',”,"'). CoorBerct- 
BYIOWMe CKOPOCTH cycTa MpemapaToOB MbI MepeCuHTaH Ha BeECOBbIe KOJINYCCTBA 
MeyeHoro cbocchopa. SdpeKTHEHOCTh CUCTHOH yCTAHOBKH oOMmpeseissach NPH Mo- 
MOLIM CTaHJapTHBIX NpenapaToB ypana u docdPopa. TlonyyeHHpie ManHbie CBe- 
JeHb! B Tabu. 2. 


TaOanna 2 


Tloctynnenne doctopa B reHepaTMBHble NOYKH MAOMOBbIX pacteHu (B MuKporpammax P2Os5 
Ha 1 © BOSMyUIHO-cyxoro BellecTBa C MONpaBKOH Ha pauNOaKTHBHbIii paca) 


@Mochop unbewnpowaH 14 cenTxOps 1957 r. Pochop vHbEeMMpOBaH 22 OKTHOpA 1957 Tr. 
“Ha3panue 
noponi 24 1X 2X 2 XI 42 XI 
uM copTa 
a 6 | 6 a | 6 | 6 a 6 6 a 6 | 6 
A6 n0Ha \0,48 | — | Dred. \\ Dees} -— | D3) 0 0 0 | OZ 0,4 | 0,4 
Buus ies — ANA MAS — | 3,3 @) | @) OW OR0S Me OR25 1) Oss 


IIpumeuaHuwe. A—wH3. BepxHeH waCTH KPOHbI, O—w3 CpefHel uacTH, 6 — H3 
HMKHeEH YaCTH. 


Kak BHHO 43 JaHHBIxX Ta6n. 2, MocTyMIeHHe payvoaKTHBHOrO dociopa B re- 
HepaTHBHble NOUKH AOJIOHH WH BHWAH CB#3aHO Cc H3MeHeHHAMH HOT. B Konue 
ceHTAOpsa, Kora HOT nouex emse ocTaBalacb CMeLeHHOM B Golee KHCJyt0 CTO- 
POHY, MpoOncxXOAHIO HHTEHCHBHOE MOcTyNeHHve MeyeHOro cdboctbopa B MOUKK yxKe 
yepes 7 HeH Nocule HHbDCKUHH ero B pacTeHHs, a Yepes 17 AHe STO KOJIHUeCTBO 
BOSpocwo elite Goble. B KONUe %Ke OKTAOPH,Yepes 10 Heli MOce HHBEKILMH, choc- 
(bop CoBepuleHHO HE NOCTYNH B NOYKH H JIMUWb Yepe3 20 AHeli Obwin OGHapy- 
XKEHbI HeOOJbIIMe KOJINYECTBa ero. 

Takum o6pasom, 43 conocTaBleHHA NonoxeHHA MOT mporonta3mpr renepa- 
THBHBIX MOYeK ApeBECHbIX pacTeHHH c ApyrumMu cbusMosorM4uecKHMH MOKa3aTe- 
JIAMM cJleflyeT, uTo cMeujeHHe MOT B O6onee KuCTYyIO CTOPOHY cBAaA3aHO Cc 
MIOBBIIMCHHEM HHTCHCHBHOCTH OOMeHa, a cMeuicHHe HOT no Hanpas.1eHuto 
K HeHTPaJIbHOMY NOJOKeHHIO KOPpeHpyerT C NOHHXKCHHO! HHTCHCMBHOCTbIO 
.cOMeHa. 

Mbt OObACHSAeM STY CBA3b H3MCHEHHEM OTPUILaTeNbHOrO ZIeKTPOKHHEeTHYe- 
‘CKOrO NOTeHWHaa, KOTOPLiA 3aBiicut oT MOT. Ha 3aBpucumoctb Memay H9T u 
SIEKTPOKHHETHYECKUM NOTeHWMaOM yKa3sbiBat J. JI. Pyounmrefin (7). Usse- 
‘CTHO, YTO XKHBAA KeTKAa Bcerfa HMeeT B MepHcepHyeckoH YacTU MpoTonsacta 
‘OTPHaTeMbHbIi = QJIEKTPOKMHeETHYeCKHH MoTenuuat. Henb3s yka3aTb HU O}L- 
HOrO MOCTOBepHOTO Culy4ad, KOPa %KMBaAA K/eTKa PacTeHHA HIM 2%XHBOTHOTO 
MMeda Obl MCOKUTEIbHBIM 31EKTPOKMHETHYeCKHi NoTeHLuat. B cBa3u c 9THM 
He€T JaHHbiX WO TOM, ¥TOOHI MOT nporonmasmMbl KMeTOK HaXOMMaCL B O6MacTH, 
‘Ou3ko kK pH 7, umn, TeM Gonee, nomemltaac’ Obl B UeJIOUHOH 4“acTH 3HayeHHit 
pH. Uspectuo taxxe, yro noppileHHas (Pu3HONOTMUeCKad AKTHBHOCTb KseTOK 
XaPaKTEPHSyeTCH OJHOBPeEMeHHbIM cMelleHHeM MOT ux npotonsma3Mbl B Gosee 
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KuCJTy1Io cTopoHy. M3 storo MoxKHO cAeNaTh Mpeqnonomenne 06 oprannueckoli 
CBASKH OTPHMATeMbHOFO S/IEKTPOKHHETHYECKOFO NOTeHIHaJla CO CIPYKTYpoOM xKu- 
BOH MpOTOMVia3Mbl H NpPOWCXOAALLMM B Hel OOMeHOM BeLLeCTB. 


VWuctutyt 6vosoruu Tloctynuso 
Akayemuu Hnayk CCCP Bawkupckoro cdbunuana 24 1X 1958 


UMTMPOBAHHASA VIMTEPATYPA 


1A.U. Axpomeitxo, TI. B. Boponanos, Jlecn. xos., No 4 (1955). 2? 1O. A. 
Benaspun, JAH, 108, Ne 5 (1956), ®B.T. Konapes, JIAH, 59, Ne 4 (1948). 
4B. T. Kouapes, JAH, 118, Ne 2 (1958). © EJ K. Maakxuga,H.O. JlarytTun 

pH. 
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c kaa, Bor. xypu., Kuen, 9, Ne 1 (1952). 8 TF. YU. PocKkuu, Yen. copp. 6uon., 22, B. 2 
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Jlokxann Akagemuu nayx CCCP 
1959. Tom 125, Ni 5 


PH3HOJIOTH A | 
Axanemux AH YCCP E. B. BABCKHM u B. JI. KAPIIMAH 


OB AHAJIV3E ©A3 CEPAEYUHOFO COKPALJEHUSA MO JAHHbIM 
JIMHAMOKAPJMOrPA®Hn 


@u3vouornueckult avasM3 JMHaMOKapMOrpaMMHl Obl MpousBenex E. B. Babs | 
cxum, T. C. Bunorpagonoit, B. C. Pypdunkenem u E. H. Memtankuusm ('). | 
ABTOpbI IpHUWIH K BLIBOLY, YTO HHTeEPBaJIbI JHHAMOKapAHOrpaMMbl COOTBETCTBY= 
1oT (pa3aM CepJeuHOrO WAKA. 

B nocselqyioulux padorax mo ZuHaMoKapyuorpadun (,°) Obi B OCHOBHOM | 
NOTBEp2XeHbI STH BbIBOAbI. BMecte C TEM, HAKOMNMJIMCb JaHHble, yKa3biBaroulHe 
Ha TO, 4TO HeKOTOPbIe 3/eMeHTb! THHAMOKapAMOrpaMMbl CJleqyeT OWCHHBaTb 
yHaye, 4eM 3TO CyemaHO B padorte ('). B cBa3H C 9THM MbI 3aHOBO MpoaHaJM3H- 
poBasIM CHCTOMYeCKHH KOMMIeKC JHHaMOKapAHOrpaMMbl HM yCTaHOBHIH Oowlee 
TOUHbIC KPHTEPHH LIA OLCHKH JVJIHTeJIbHOCTH ()a3 CHCTOJIbi AMY LOUKOB. 

MatepuHaa UH MeTORUKA. Bown oOcneqopanbl 85 yenoBeK, H3 
KOTOPHIX 25 370poBbIx H 60 OobHEIX (y 35 YeOBeK Obl] MHTPaJIbHbI CTeHO3, 
y 5—MnuTpaibHan HegoctaTouHocTb, y 15 — MuTpanbHBI cTeHO3 Cc Mep- 
WaTesIbHOH apHTMHeH Hy 5 YeNOBeK Obl] MUTPaJIbHO-aOpTaJIbHbIM MOpoK). CiuH- 
XPOHHO 3aMHCbIBaJIHCb JHHaMOKapyHorpaMMa, 93JIeEKTpOKapAMorpaMMa, (pOHO- 
KapvorpaMMa HM KpHBasl KapoOTHAHOTO MyvIbca. 

Ilpu aHasn3e KPHBbIX CCNOCTABIAIHCb XapaKTepHble TOUKH AHHaMOKapHO- 
TpaMMbl C XapaKTePHbIMH TOUKAMH 9J/IEKTPOKapAMOrpaMMBbl, POHOKapAMOrpaMMbI 
w curMorpammpl. Ilomumo sToro MpOHsBOANJICA BPeMeHHOH aHaHu3 (paz cepsey- 
HOrO WHKa HK HHTepBaslOB AHHaMOKapyMorpaMMBl. JLHTebHOCTb 3JIeKTPO-Me- 
XAHHYeCKOrO NepHosa NOACUHTHIBaIaCb 10 BPeMCHH M@EXKLY Havasom 3yOua Q 
SMEKTPOKAPAMOrpaMMbI HW HadaJIOM BbICOKOYACTOTHBIX KOeOaHHi I Tona. Jnn- | 
TEJIbHOCTb (hasbl H3OMETPHYECKOFO COKpalleHHA OMpeleMAacb 10 BpeMeHHOMy — 
MpOMe@KYTKY MexKy HavaJIOM BbICOKOYACTOTHBIX KOJIeOaHHH | TOHa WH HayaJIOM 
aHaKpOTbI Ha KPHBOM KapOTHAHOrO NyJbca C MOMpaBKOH Ha BpeMsA pacmpocrTpa- 
HeCHHA MYJIbCOBOM BOJIHbI OT cepAila WO COHHOH apTepHu. Bpema usruaHHa 
YCTaHaBHBaJlOCb MO NyJIbCOBOH KPHBOH. 

Ha uHnaMoKapMorpaMMe MOACUHTHIBaaCh JIMTCIbHOCTb MHTepBaJIOB | 
II] (B—C)ulII+1V (C— £), a Tawxe AMTeMbHOCTh BHOBb BbIJe@ACMBIX | 
HaMH HHTepBaon g — B, B —z u z— E (pue. 1).Comoctasaanacb JIuTeWJIb- 
HOCTb 9JIEKTPO-MeXaHH4eCKOrO Mepvosa C AMHTeMbHOCThIO HHTepBana g — B, 
JWIMTEIbHOCTb (pa3bl H3OMETPHYECKCLO COKPAaUeHHA C JVIMTEMbHOCTbIO HHTEPBa- | 
top // u B— Z, AiuTenbHOCTh *asbl U3THAHHA C DIMTeMbHOCTbIO MHTepBasos | 
TIl]+Vuz—E. | 

PesyibTaTH uccneROBaAHH A. ComocraBneHue AuHAaMOKapIHO- | 
rpaMMbl C SeKTPpOKAaPAMOrpaMMOH MOKa3a0, YTO Havasly SeKTPH4eCKOH CH- 
CTOVJIbI KEMYNOUKOB (3yOuy Q asMeKTpOKapAMOrpaMMbl) B OOJIbIMECTBe CTy4aeB | 
COOTBETCTBYCT H3JIOM Ha M€XaHHYeCKOH KpHBOH. acto sToT u3/1I0M MpuobperaeT 
BU CaMOCTOSITEIbHOrO 3yOlla, KOTOPbI Mbl OO03Ha¥aeM OyKBOi g. OnucbiBa-| 
€MbIi (pakT OTMe¥eH Hamu B 63 HaGIOJeHUAX, Ha OCTaMbHDIX 22 KPHBbIX TOUKA 
q AOCTOBEPHO HE BbIABJIAacb. Touka B JMHaMOKapAMOrpaMMbl BCera Mpoelln- 
PYCTCH HIM Ha HMXKHIOI TpeTb HHTepBala R—S, WIM Ha caM 3y6eu S, s1eKTpo- 
Kap\HOrpaMMbt. | 
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Hauasio BbIcoKouacToTHEIx KouleOaHuli I Tona y GoubIIMHCTBa OOceqOBaH- 
HBIX COBMaaio c TouKoH B fuHamMoKapgvorpamMpl. Y 19 o6caeqoBaHHbix 
Touka B HeCKONbKO MpemuecTBOBasa (MaKcuMyM Ha 0,02 ceK.) (boHOKapyHMo- 
rpamMe. Hayao II tona copnaqano c Touxoh F AMHAaMOKapAHOrpaMMbl y 
68 uenoBeK. Y 17 o6ceqoBaHHbx II Tox a 
BOSHHKAaJI HECKOJIbKO paHbllle. 

Touka C (uHaMOKapaMorpaMMbI H Ha- 
yaslO aHaAKPOTbI KapOTHAHOrO Mybca Ha- 
XOJMJIMCb B OYCHb HEOMPeWeCHHbIX B3aH- 
MOOTHOWeHHAX. Ec y 30poBbix sogen 
STH TOUKHM COBNaaiH BO BPeMeHH WIM Ke 
TYJIbCOBad KPHMBasA HECKObKO ONepexaua 
AuHaMOKapsMorpaMMy, TO y OOJIbHbIX ome- 
pexkeHHe OpluIO MOCTOAHHBIM H BbIPaoxKeHHbIM 
4pesBbldaHHO pe3KO, JOcTHraH y HeKOTO- 
pox us Hux 0,10 cex. Muuu3ypa Kapa- 
THHOrO Nyjbca Bcerga MpoelupoBo- 
Jlacb Ha oTpesoK F —G uHamMoKapsHo- 
rpaMMBl. 

THMMUHbIC B3AMMOOTHOIWeHHA MHaMo- 
KapAHOrpaMMbI C d/IeKTpOKapsHorpamMmMoil, 
@oHOKapAMorpaMMol HW KpHBOHK ‘kapoTuy- 
HOrO NyJibca NloKa3aHb Ha puc. |. 

IIpu anasu3se MTebHOCTH MHTepBa- 
JIOB CHCTOJIMYeCKOrO KOMIMIIeKca JHHaMo- 
KapMOrpaMMbl H (pa3 CHCTOJIbI 2KeTyOUKOB 
BCe Hall HaOJIOMeHHA Ob pa3sOuTbHI Ha 
‘ ° Puc. 1. CooTHouwieHHaA BO BpPeMeHH 
ath rpynn. B nepsow rpynne Opin 370- yuHaMoKapuorpamMbl (JLKI), 9eKTpo- 
POBbIe JOM, B OCTAJIbHbIX YETHIPEXTPYN- xKapguorpammet (SKI), ccurmorpammbl 
aX OblJIH OOJILHBIe C Pa3JIMUHbIMH BUAaMH COHHOH aptepuu (CI) u doxoKapsno- 
MopaxXeHUA KananHoro anmapata eporo —‘PaMMit (PKI). OObacuenue w Texcre 
cepfua. IIpu traxoro poga pacnpezejenuH 
HawiMxX Ha6/l0JeHH Mbl UCXOMIM H3 M3BeCTHBIX dbaKToB (°-?) 06 ocobeHHO- 
cTAX (pa3 CepAeuHOro COKpallleHHA B HOPMe H MPH pasvIMYHbIX BULAaX MaTOOrHH. 

J\aHHble O JJIMTeJIbHOCTH HHTEPBaIOB AMHAMOKapHOrpaMMBbl H JWIMTeJIbHOCTH 
cpa3 CHCTOJIbI y Haliux OOceqOBaHHbIX MpMBeLeHbI B Tad. | u 2. 


Ta6Oauna 1 


CpeHAA AMHTebHOCTh HHTeCPBaAJIOB CHCTOJIMYeCKOrO KOMIMJIeKCa THHAMOKap MOF paMMbl 
(B ceKyHax) 


VUutepBatbl AHHAMOKAPAHOrpaMMbI 


Kateropua o6ceqoBaHHbix ee ae ee pals iit 
Sopospie 0,052 0,029 0,071 0,287 OrZa0 
Bovspuple: 

Mutpasbublit CTeHO3 0,072 0,029 0,108 0,263 0,184 
MutpadibHad HeAOCTaTOYHOCTh 0,065 0,030 0,096 0,289 ORZ2e 
Mutpabublit cTreHo3 + MeplaTeibHad 

apHTMHua 0,082 0,038 0,112 OFZ55 0,179 
MutpasbHO-aopTaJIbHbI MOpOK 0,058 0,027 0,098 0,298 0,227 


‘ t 


BHOBb BbI,eIAeMbIe HAMM HHTepBaJIbI AMHaMoKapyuorpammpl (q — B, B —z 
uz—E), MaHuble O AMTebHOCTH KOTOpbIX NpuBOAATcA B TaOw. 1, cram 
ACHbI, KOra Mbl yOequnucb B QH3HOMOrH4YeCKOH 3HAYMMOCTH TOUeK g H Z. 
O TouKe q yxKe roBopuuiocb BbIle. Touka Z COOTBeETCTBYeT 3a3yOpPHHe, HIM H3- 
Jiomy, Ha otpesKe B — C AuHamoKapQMOrpaMMb! 3AOpOBEIX Jose HM paculenie- 
HMIO STOFO OTpesKa B YCOBHAX MaToMorHH (puc. 1). 
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TaOaunma 2 


Cpequad QUTeEMbHCCTh (has CHCTONbI KeNyOuka NO TaHHbIM nowHKapAHorpaduyeckoro uc 
cleqoBaHHa (B CeKyHax) 
ee eee eee 


DMa3zpi CHCTOJbI KeNyAOUKa 


ae KTPO- 


, basa (basa u3- ABTOpBI 
Kateropua o6c1eq,OBaHHbIX Pie yaomerpas.| nuance P 
cepaua coKpaul. KPOBH 
Sjoposble 0,053 0,030 0,284 | CoOcTrBeHHble JaHHbIe 


0,054 0,037 0,290 |Tcapazax (*) 
0,050 0,032 0,289 | Hauuu c cotp. (°) 


Bospuele: 
MutpasbHbI CTeHOS 0,074 0,029 0,270 | Co6cTBeHHbIe aHHBle 
0,C80 0,023 0,258 | BaromGeprep c cotp. (8) * 
Mutpast Had HeACCTaTOUHOCTh 0,065 0,024 0,299 | Cc€cTBeHHbIe WaHHble 


0,067 0,021 0,282 |BmomCeprep c cotp. (8) * 
MutpasbHbli CTeHO3 + Meplia- 0,086 0,040 0,246 | CcOcTBeHnble 2aHHbIe 
Te@JIbHad apHTMHA 0,087 0,044 0,245 |BsmomG6eprep c cotp. (°) * 
MutpambHo-acptaibHbllt mopoK | 0,060 0,026 0,300 | Co6ctBenHble JaHHbIe 
0,059 4 0,023 0,306 |Tonbyax (7) 


* CpeqHve WHppbl paccuvTaHb! HaMM NO JaHHbIM, MpHBeJeHHBIM B paCote (°). 


O6OcyxKAeuune pesyabTATOB uccneRoBaHH aA. [IpuBe- 
JeHHbIe JaHHble CBHJETEIbCTBYIOT O TOM. YTO Ha AMHAMOKapMOrpaMMe MO yualoT 
OTPa2XKe€HHEe OCHOBHbIe JTaMbl CepWeuHoro coKpauleHuAa. Tak, TouKa g coBMajaer 
C HayaJIOM OXBaTa BO3Oy2KJeHHeM MHOKapyla *KeNyAOuUKoB, a TOUKa B coorser- 
CTBYe€T MOMeHTY 3aKPbITHA ATPHOBCHTPUKYJIAPHbIX KJlamaHoB. M3 sToro cesyer,. 
uTO oTpe30K g— B AuHaMOKapAHorpaMMbl CBA3AH C MeXaHH¥YeCKHMH Tpollec- 
CaMH, MpOTeKaloulHMH B Ke yAOuKax B NepHOd pacnpocTpaHeHHA BOJIHbI COKpa- 
WLeCHHA MO MHOKapzy (aeKTpo-MexaHMyeckHh nepuog (°) uu cbasa H3MeHeEHUT 
cbopmp! (*)). MexaHuyecKkaA aKTHBHOCTb Cepfila B aTy (ba3y OGObINHO JOKYMeHTH- 
pyeTcA HauaJIbHbIM, HH3KOWACTOTHBIM KOMMOHEeHTOM I ToHa. JIIMTebHOCTb HH- 
TepBasia g — B JMHamMoKapAvorpaMMbl CoBNadaeT C JVIMTeEIbHOCTbIO 3JIEKTPO- 
MexaHHyecKOro MepHofla cepflla, NOACuMTaHHOrO C MOMOLLbIO NOMMKapAMorpa- 
(puueCKOH MeTOAMKH Yy Halunx OOcCeAOBAaHHbIX, HW JIMTePpaTYPHbIMM JaHHbIMH. 

Touka B YuHamMoKapfuOorpaMMbl XapakTepu3yeT COOGOH Hayao MexaHHye- 
CKOH CHCTOJJIbI Ke YLOUKOB (?). ToT PakT NOATBepAKaeTcA HW HaWIMMH JaHHbIMH. 

Cuefytouasd 3a TOUKOH B Touka Z HHaMOKapsMorpammp! (pre. |) BbidqenneTca 
HaMH KaK CaMOCTOATe/IbHaA BMepBble, XOTA PaHbIWe OHA Take OOpalilaia Ha 
ce6a BHUMaHnHe (”). Ee c(bu3sHomorMyecKHii CMBICJI CTAHOBHTCA ACHbIM H3 COMOCTAaB- 
JiGHHA JMHAMOKaPAHOrpaMMbl HW KPHBOH KapoTHAHOrO nNywpca. Ecau yuuTpiBaTb 
BPeMA, 3ATPayHBaeMOEe Ha PaCpocTpaHeHHe MYJIbCOBOH BOJIHb! OT CepAlla JO COH- 
HOH apTepuu, WH CIBHHYTb IyJIbCOBy!IO KPHBylO Ha BeMYMHY 3TOH MonpaBKH, 
TO HayaJlIO aHaKPOTbI, BO BCeX O€3 HCKJIOUCHHS CY4YaAX, COOTBETCTBYeT MepBo- 
My (nocjie Touku B) u3nomMy AMHaMOKapyHOorpamMbl, T. e. ToUKe Zz. CneqoBa- 
TeJIbHO, TOUKA Z OTPaxKa€T MOMCHT OTKPbITHA NOJYMYHHBIX KNlanaHoOB cepa. 
OtToT tbakT NOsATBepxAaercA AaHHbIMU, NPHBeLeHHbIMH B Ta6sm. | u 2: AnuTeNb- 
HOCTb HHTepBasla B — z JMHaMOKapyMorpaMMb! BO BCexX rpynmax oOceqoBaH- 
HbIX COBNaaeT C JJIMTebHOCTbIO (ha3bl H3OMETPHYeCKOrO CoKpallleHuA (BpeMA 
OT MOM€HTa 3aKPbITHA CTBOPYATHIX KJlalaHOB JO MOMeHTa OTKPbITHA MOsyJyH- 
HbIX KJIalaHos). 

Takum o6pa3om, He TouKa C, kak mpednonaranocb mpexye ('), a TouKa z 
ABACTCA ONMOPHbIM NYHKTOM JJIA pasfeeHHA MeXaHHyecKOH CHCTOMI Ha cbasy 
M3OMeTPH4eCKOrO HalpAKeHHA HU (ha3sy U3THAHUA KPOBH. 

AHaW3 CHHXPOHHbIX 3anuceli AMHaMOKapAMOrpaMMBI U KPHBBIX JaBJIeHHs 
B JlCrOuHOH apTepHu, Ha KOTOPbIX OTMe¥aJIOCb COBMafeHue BO BPeMeHH TOUKH 
Cu Havasa Noxbema KpMBOLi JaBeHHUA, T. e. clyyaeB, Kora 9Ta TOUKA JHHaMO- 
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KaPAMOrpaMMbI OTparkaeT Hayao (Pasbl H3THAHHA KPOBU U3 MpaBoro *KeyMouKa, 
NOATBEPxAaeT H3BeECTHbIe B MTepatrype (°,'°) cdaxTbl 06 acuHxpoHHA MpaBoro 
H JIeBOro 2Ke/lyqouKoB. Bmecre c TeM MbI He CuHTaem TOUKy C JuHaMoKapduo- 
TPaMMbl Hajle?KHbIM KPHTepveM WIA paseeHHA CUCTObI MpaBoro *KenyouKa 
Ha (a3bl HaNpAxKeHHA W M3PHaHHA, Tak KaK B paye HaGmMOJeHHii 3Ta TOUKAa He 
COOTBETCTBYeT BO BPeMCHH HavaJly NOBbILCHHA aBeHUA B erouHOol apTepuH. 

Touxa F AMHaMoKapAMorpaMMbI COOTBeTCTByeT MOMeHTY 3aKpbITHA Mosy- 
JIYHHbIX KJlanaHOB cepa B KOHIe CHCTOJIbI 2%KeTyZOuKOB. CreqoBatesbHO, 9Ta 
TOUKA ABJIA€TCA KOHIOM MpoToOsMacTomMueckoro mepwofa no Yurrepcy (!!). 

J\iuTeMbHOCTh MpeswecTByioulero TOUKe F untepBasia V (E — F) aunamo- 
KapHOrpaMMb! B CpedHem coctaBulset 0,035 cex. (?) , T. €. aHaOrM4na JVINTeIb- 
HOCTH NpOTOAHAaCcTOMMYeECKOrO NepvHoOsa (BpeMA, B TEYCHHEe KOTOPOTO 3aKPbIBaIOT- 
CH NOMYAYHHbIe Klananbl). OQroT dakT NoO3sBoNAeT CUNTaTb, YTO HHTepBal V 
AMHaMOKapAMOrpaMMbl XapakTepHsyer coOo MexaHMyecKHe Mpollecchl, mpore- 
KaloluHe BO BpeMA MPOTOAMACTONbI, a TaK2xKe H TO, YTO TOUKa E oTparKaeT KOHEL, 
Me€XaHHYeCKOH CHCTOJIbI 2KeJYOUKOB. 

OueBHAHO, UTO 3Had Hauano cba3bl H3rHaHua (TOUKa Zz) HM KOHel ee (TOUKA 
E), mo QiuTeibHocTH HHTepBaia z— E qunamMoKapduorpaMMbl MOxKHO CYAUTb 
O AJIMUTEbHOCTH STOH Casbl CUCTOJIbI *KeyouKoB. Kak clekyeT U3 CpaBHeHHs 
Waunplx Ta. | u 2, AwHTeNbHOCTb MHTepBasa z— E AuHamoKapfMorpaMMbk 
O1M3KO COBNMaaeT C AIMTeIbHOCTbIO (ba3bl U3PHaHHA, MOACUMTAHHOM MO MyJIb- 
COBOH KPuBOH. 

B 3aKk104eHHe HEOOXOAMMO OCTaHOBUTbCA Ha panee mpHHATon (') HHTepBaJIb- 
HOH CTPyKType AuHaMOoKapAHorpamopl. IlectueTHHH ONbIT HCNOb3OBaHHA MeTO- 
WHKH JMHaMOKapdMorpadun B KJIMHMKe MOKa3aJl MpakTHyecKy!O MOJIe3HOCTb 
H3VYCHHA JVIMTeJIbHOCTH WMHTePBaJIOB CHCTOMYeCKOrO KOMMIeKCa (HHTepBaJIbl 
II wu ITI — IV) quHamokapauorpamMbl. Orpaxkaad BO BPeMeHH HanOovlee HHTEH- 
CHBHbI€ Me€XaHHYeCKHe MpOlecchl, COMpOBoOrxKAaroiwlwe cepleyHoe CoKpaLlleHHe 
M TepemelleHHe Macc KPpOBH B IpyAHOH KJeTKe, HHTepBaJIbl AHHaMOKap{HO- 
TPpaMMbl ABJIA}OTCA TOHKUMM MOKa3saTeAMH CPYHKIUMOHAIbHOFO COCTOAHHA alima- 
pata KpoBooOpamleHua. TakuM o06pa30M, WHTepBaJIbHbIN aHaJIN3 JHHaMOKap- 
JMOrpaMMbl HMeeT CAMOCTOATEJIbHOe 3HAYEHHE HW JOJOKEH MpOHSBOANTLCA HapALy 
C (ba30BbIM aHaJIM30M CHCTOJIbI 2KeJTYOUKOB. 

3akmioueu ve. JuHamoKapsnorpadbud NO3BOIAeT MPOH3BOANTb MeTab- 
HbIM dasoBblii aHaiv3 CHCTO/bI JeBoro x%KemyHouKa. Bpema mexkAy TOUKOM q 
JiMHamMOKapduMorpamoMbl (uM 3y6loMm Q s7eKTpoKapAuorpamMb!) MH TOUKOH B 
COOTBETCTBYC€T JWIHTeJIbHOCTH 3JIeEKTPO-MexaHHyecKOrO NepvoOfa Ke yLOUKOB 
cepmua (cba3sbl H3MeHeHUA cbopmpl). Bpema mexkyy TouKamu B u Zz COoTBeTCTByeT 
(base H3OMeTpHyeCKOrO COKpallleHHA, a BPeMA MexKAy TOUKamu z u E — dase 
W3rHaHA KpOBH M3 seBoro »%KenyfouKa. Cymma uHTepBaos I1, IJ] u IV (B—E) 
COOTBETCTBYeT JVJIHTeEIbHOCTH MeXaHHYeCKOH CHCTOVJIDI. 


VuctuTyT HOpMambHOH AM MaTomorMyuecKoH (u3HomorHu Iloctynu10 
AkajieMHM MeQMIIMHCKUX HaykK CCCP 2 15 XII 1958 
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Jloxxagm Akagemun nayrk CCCP 
1959. Tom 125, M5 


IMBPHOJIOLH A 


r. A. BYSHHKOB 


BJIMAHME AMWEBbIX OBOJIOUEK HA PASBHTHE 3MBPHOHOB 
BbIOHA 


(ITpedcmaeaeno axademuxom A. H. Baxyaesoim 27 XII 1958) 


Atwespie O6OMOUKH Y KOCTHCTHIX PbIO, OyY4YH HEOOXOAHMBIMH JIA HOPMaJIb- 
HOTO Ppa3BUTHA IMOPHOHOB B IKOJIOMYeCKH CMeWMPMYHBIX YCJIOBUAX, B TO Ke 
BPeCMA MOFyT HeOJarONpHATHO BJIMATb Ha TpaHCMOPT BeuULeCTB Me?KLy IMOPHO- 
Hamu HW cpefo (!-°). MayyeHue aToro «TOpMO3ALLero» BJIMAHHA OOOO4eK 3a- 
TPYAHAeTCA TEM, YTO B HOPME OHO BIWIOTb AO BbIYMJICHHA KOMMEHCHpyeTcaA pI- 
XATCJIbHBIMH MpHCMOcoOIeHHAMH SMOPHOHOB (*,°) H He CKa3bIBaeTCA CYULECTBCH- 
HbIM OOpa30M Ha pa3BUTHH. OnbiTbl, MpOBeAeCHHbIe HAMH paHee Ha HKpe O3epHOrO 
JOCOCA, MOKa3aJIH, YTO AMWeEBbIe OOOMOUKM HAYHHAIOT YIHeTAaTb AbIXaHHe 2MOPH- 
OHOB JIMIb Mepes CaMbIM BblyrneHuem (°). [lostomy ObLIH OCHOBaHHA OKUMAaTh, 

_Y4TO 3MOPHOHbI, 3afepxKaHHble BHYTPH AMUeBbIX OOOMOUeK Ha TeX CTaQHAX pa3- 
BUTHA, KOra MPH CYWLECTBYIOUMX BHEWIHUX YCJIOBHAX y2Ke aBHO JOJIKHO OblIO 
IpOH30HTH BbUIYMIeHHe, OKaxKyTCA YOOHOM SKCMePHMeHTaJIbHOH MOeJIbIO 
JIA U3Y4EHHA KTOPMO3ALLero» BJIMAHHA ITHX CTPyKTYyP. 

Ham onbiTbl mpoBoduiucb Ha UKpe BbIOHa. SalepxKa 9MOPHOHOB BHYTPU 
OOON04eK OCYULECTBAIaACb MOCpeACTBOM HHAKTHBalluN CPepMeHTa BbIIYMIeCHHA. 
IIpeqpapuTebHad MpoBepKa NOKa3aJla, YTO B OTIMUNE OT (PepMEHTOB BbIYy MJICHHA 
Jpyrux ucceqoBaHHbIx KOCTHCTHIX pbIO (°) cbepMeHT BbIIyMJICHHA BbIOHAa, MO- 
JOOHO TpuNncHHy, ycTOHYMB K JeHCTBHIO THOJIOBbIX AJOB H MHAKTHBUpyertca in 
vitro OBOMyKOHJOM AMUHOrTO OelKa, MOJYYeHHbIM MO MponucH PMpesepuKka U 
J\etiua (’), uM pacTBopamu avuHoro Oeska. Hesagouro No Havasa Bb yMWieHHA 
paBuble nopiMu uKppl (100 wiryk) nomenjamucb B uauiku Ilerpu c Boo uM pac- 
TBOpOM MHrHOUTOpa (0,25—0,5% pacTBopom oBomyKoua uu 6B—12% pacrBopom 
AMYHOrO OeviKa). TOUHO Tak 2Ke B BOAY WIM B pacTBOP HHFHOUTOPa NomeLasuCcb 
M3BJIeUeHHble H3 OOOOUeK IMOPHOHbI, OMHOBO3PaCTHble C MOAOMBITHOH MKpOH. 
OxkuJallocb, YTO KakHe-J1HOO HapyWeHHA pa3sBHTHA OyLyT UMeTb MeCTO TOMbKO 
AJA BapwaHta HKpa — HHrHOHTOP, HO He ANA BapHaHTa BbICBOOO*KAeCHHbIe 9M- 
Opvoubl — unruOuTop. Afimespre OOom0uKH BbIOHA HEMPOHHILaeMbI AA OBOMY- 
Kona. [lostomy nmepex onbiTOM B HHX ZeMamoch HeOobUIOe OTBepcTHe, ITO OGeC- 
MNeunBalo Obicrpoe MocTymMeHHe HHrHOuTOpa B MepHBUTeMMHOBOe MpoctpaH- 
CTBO M MpefoTBpalllalo AePopMallMi0 UKPHHKH, BbISBAaHHY!O HapyleHveM HOp- 
MaJIbHbIX OCMOTHYeCCKHX OTHOWICHHH MeKAy MeCPHBUTeIMHOBOM %KHAKOCTHIO U 
OKpyxKaiouleH BOOH. Tak KaK OBOMYKOHM Mponukad nox o6om04KU 3a6Naro- 
BPeMeHHO, (epMeCHT BbLIYMVIeCHHA HHAKTHBHPOBAJICA Cpa3y Moce ceKpeuwuu ero 
B M€PHBUTeIMHOBY!O %KUAKOCTD, HM BbIYMJICHHA MOLOMbITHLIX IMOPHOHOB He Mpo- 
ucxoquo. [pu ucnob30BaHUH B OMbITAaX HKPbI C HHTAKTHBIMH ALMLeBbIMH 060- 
JOUKAMH HHTHOUTOP TakxKe MOMalal B MepHBUTeMMHOBY!O X%KUAKOCTh, HO AUUIb 
Mocle YacCTH4YHOrO PacTBOpeHHA OOO/OUeK GepMeHTOM BbWIynvieHua. B 3TOM 
CJly¥ae YaCTb NOMOMbITHDIX SMOPHOHOB BbWIYIMIAacb BCIeqCTBHe MexaHHye- 
CKOrO Pa3pbIBa YTOHYCHHBIX OGO0UeK. ‘ 

Ce pH A ONHTOB MpoBoAuach Ip TeMmepatype 16—18° u HanpsxKeHun 
KUCIOpoza B Boe 80—100 mm pr. cr. BnaoTb NO Ha4yadia BbIyMIeHUA B KOHTpO- 
JI€ PasBUTHe NOMONbITHBIX ZMOPHOHOB MpoTeKaJO BOHe HOpMaJibHO. K mo- 
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MCHTY 3aBepINCHHA MaCCOBOrO BBIJIYIMJICHHA B KOHTPOe Yy MOMOMBITHIX 9M- 
OpvoHos (uKpa — uHrHOuTOp) O6HapyxuBaloTcCA HeKOTOpble HapywleHHA pa3- 
BUTHA, a HMCHHO HEOOVIbIUMe OTEKH B OO.1aCTH MepHKapJa M Ha 2KeTOUHOM MelKe 
(ra6a. 1). Cnycra 5—10 ac. nocne unaKkTuBalluu cbepMeHta BbIyMeHUA OTKIO- 
H€HHE OT HOPMbI YCHJIMBaeTCca. Y NOJOMbITHLIX JMOPHOHOB HapyleHO JIM COBep- 
MleHHO OTCYTCTByeT KpoOBooOpallieHHe, pesyue BbIPaxKeHbl OTEKH, YacTO HaGuIIO- 
AaeTcA NOMHOe PasoOuleHHe OKPyFO H MpoonroBaTor vacteli 2%KeNTOUHOFO MeuI- 


Ka, TYJIOBMUe ClerKa AepopmMupowano (puc. | A,a u tabu. 1). UcxyccrBennoe 
yasenue oOolouek y TakKHx 3MOpHO- 


HOB MIPHBOJMT K MocTeneHHOM HOpMa- 
JiM3auuH pasBHTua. Uepes 40— 
48 uac. nocie nHakTuBauMNn cbepmex- 
Ta BbUIYIMJI€HHA OKOIO25 % 3aylepxKan- 
HbIX B AMIMLEBbIX OOOMOUKAX IMOPHO- 
HOB NMOFHO10; y OCcTasIbHbIX HaGwOJa- 
}OTCH HeOOpaTHMble HapyuleHua pa3- 
BHTHA — OFpOMHbIe OTeKH, CHJIbHan 
ehopMayHuA TysOBMUa, yrHeTeHue 
paOoTbl cepa, oTCyTcTBHe JBuxKe- 
HHA KPOBH MO cocyyam (puc. 1 b,au 
Ta6u.1). Jlaxe mocue ucKyccTBeHHOrO 
yaleHua oOom04eK 3TH 3MOPHOHbI 
2KUBYT He Oolee HECKOJIbKUX UACOB. 
Takum o6pa30M, Mpu aHHbIX BHeUI- 
HHX YCOBHAX 3ajlepxKKa BHYTPH 
AUMEBLIX OOOIOUeK MPHBOAUT IMOpHO- 
HOB K rHOeH NpHOH3HTeIbHO Yepe3 
J\Boe CYTOK, MIpHyeM BO BTOpOH Mos0- 
BHHEe STOO CpOKa HapyWeHHA pa3BH- 
THA MpHoOperatoT HeoOpaTHMBI xa- 
paxtep. BorcytcrBue siilleBbtx 060/10- 
ueK (BbICBOOOXKIeHHbIe IMOPHOHbI — 
MHTHOUTOP) pacTBOpHI AWUHOTO OemKa 
WIM OBOMyKOHa MpakTuyecKH He 
BJIMAIOT Ha COCTOAHHE 2MOpHOHOB ies 
(puc. 1 Au 5 —6). 

II cepua onmbiroB mpoBodu- 
Jiacb MPH HanpsaAxKeHHH KUCIOpOMa, Puc. 1. Bapwant uKpa — uHrMOuTOp Nocue 
paBpyom 20—40 mm prt. ct. B aTHx  MuaKTuBaun Sena peeethenis 8 Lae 
shit eded tia saith Mes 9MOPHOHOB bhi Se Gry nines a Be cope MHrHMOUTOpa (6). 
pH OOoOUeK MPHBOAMa K 3HAYHTENb- ~— Byema nocne unaktHBauuH. A —7 uac., B — 
HO Ooulee PpesKHM HU OpicTpee Pa3BH- 28 yac., B—6 uac. Temnepatypa unkyOaunn 
BalOULMMcs HapyuienusM (puc.1B,a). 16—18°; gE ES hee ae 
QT Hapyllenus pasBuTua yxe uepe3 100MM ee HK atereaged 
HECKOJIbKO 4acoB Mocwle HHAKTHBALHA 
(bepMeHTa BbLIYMIeHHA cCTaHoBATcA HeOOpaTHMbIMH, a uepes 20—24 yaca 
BbI3bIBaIOT THOC/Ib SMOpHOHOB. B KoHTpose (BbICBOGOX%KeHHbIe 2MOPHOHbI — 
Boa, TeM Oowlee UKpa — BOMa) Tak»Ke HaOOMaloTCA CXOMHbIC OTKJIOHCHUA OT 
HOpMbl — HapyllleHuA KpOBOOOpalleHHA H OTCKH, BbIPaxKeHHble B 3HAYHTEMbHO 
MeHbulel cTeneHu (puc. 1 B,6). , 

Ill ce pu a onbiros mpososunachb mpuTtemnepatype 16,4° u HanpsKeHHH 
KUCIOpoga B Boxe 150 mm pr. cr. Baio oO6Hapy2eHO, ITO yyYWeHHe KMCOPOT- 
HOFO pe2KHMa 3HAaYHTe/IbHO OTOABHTaeT CPOKH BLIAB/ICHUA HeO/arOMpuATHOPO BAMA- 
HHA O6ONOUeK: MOMOMbITHbIe IMOPHOHKI Pa3BHBalOTCA BMOJIHE HOPMAJIbHO JO 
TaKUX CTaqMH, Ha KOTOPbIX MPH HalpxAxeHHH KUCMOpoOa 80—100 MM BO3HHKaloT 
HeoOpaTHMble MOpdosmoruyeckHe U PYHKIMOHAJIbHbIe PacCTPOHCTBa M HayMHaeTca 
ru6e/Ib IMOPHOHOB. OfHako Mocwie MaccoBoro BbIYyNJIeHHA B KOHTPOJe, KOTOPOe 
B JlaHHOM CJly¥ae MPOMCXOAUT Ha 3HaYHTeJIbHO Ooslee NO3AHHX CTaIMAX Pa3sBH- 
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THA, Y MOOMbITHEIX IMOPHOHOB: 
(ukpa — MHrHOuTOpP) ObICTpO BO3- 
HHKalOT OTKJIOHEHHA OT HOPMBI.. 
OTH OTKJIOHCHHA UMeIOT HECKOVJIb- 
KO HHOM xapaktep, uem B I u II 
CepHAX OMbITOB: Y SMOpHOHOB: 
OObINHO OTCYTCTBYIOT OTeKH, HO C 
CamMoro HauaJia Ppe3KO BbIpaxKeHbl' 
JedopMalluA Tesla H CBA3aHHbIe C 
Helo HapylwleHuaA JOKOMOoUMH. Ta- 
Ke 2MOPHOHBI NornOaror yepes 
2,5—3 cyToK nocsie HHAKTHBallHH 
(epMeHTa BblIynJIeHHA. BbicBo- 
60% eHHbIe ~SMOPHOHbI, HHKYOH- 
pyemble B pacTBope HHrHOuTOpa,. 
pa3BMBaloTCA BMOJIHe HOPMaJIbHO 
(Ta6n. 1). 

TlomyyeHHble 9KCNePpHMeHTAaJIb~ 
Hble JaHHble MOKa3aJIH, 4TO JO 
onpeyeeHHOH cTaqHH pa3BuTHs 
«TOPMO3AIlee» BIMAHHE OOONOUeK 
MOXKeT ObITb MOJIHOCTbIO KOMMeH- 
CHpOBaHO  yJIyYINeHHeM = KHCJIO- 
pofHoro pexkuMa. OTa ctTalqua 
pa3BHTHA COBMafaeT co cTaqnelt 
MaccoBoro ~—s BbLJIYMJICHHA Ss PU 
100%-M HacCbIIeHHH BOJbI KHCJIO- 
pofom (camo no3qHeH noTeHiiMa- 
JIbHO BO3MOXKHOH CTalMei HOpMa- 
JIbHOTO BblynueHHa (°)). Yxyaue- 
HHe yCJIOBHH a9pallHH ycKopserT 
BbIABJICHHE «TOPMO3ALLero» BJIMA- 
HHA OOoOUeK, HO CABuraeT CooT- 
BeTCTBYIOWLMM OOpa30M HM CpOoKH 
BbIYMJIeHHA. OHako pu vHak- 
THBauMH depMeHTa BbIJIyNIeHHA 
BbIXO SMOPHOHOB 3 SAMeBbIX 
OOONO4eK OKa3bIBaeTCH HeEBO3MOXK- 
HbBIM, HW «TOPMO3ALllee» BIMAHHE 
STHX CTPyKTyp BbBIABAeTCH B 
NOHOH Mepe. CxofHble Hapyuie- 
HHA Pa3sBATHA MOryT ObITb BbI3Ba- 
Hbl H B OTCYTCTBHE SALMeBbIX O6O- 
JIOUeK CHHYKCHHeEM MapllHaJIbHOrO 
WaBJIeHuA KUcsIOpoya 20 20—40 mm 
proicr. (prewlwWy6): 

PacTBopeHHble B BOE BelllecT- 
Ba, B TOM YHCIe KHCOpON, Mmpo- 
XOMAT yYepes AWeBbIeE OGONOUKK 
nytem Judpysuu (8). Tlostomy 
HanpsxKeHve KUCTIOpOa B nepH- 
BUTeIMHOBOH  KUAKOCTH %KUBOL 
HKPHHKH JOJKHO ObITb BCerga 
HeCKOJIbKO HW?Ke, YEMB OKPYy?Kalo- 
me Boge. Bo3moxKHOocTb KOMIIeCH- 
CHPOBaTb, YCHIMBaTb MW UMUTH- 
POBaTb <«TOPMOsalee» BAMAHHE 
OOO/10UeK COOTBETCTBYIOWIMMH CABH- 


40 cyt 

42 uac 
75% mo OnbIT- 
HbIX 9MOPHQHOB 


Ta6aunail- 
norHoaa 


TIO] - 
TYJOBMLa, 


8 cyt. 17 sac. 
OTXO 
Y nogonsirHEx 9M- 


100% 
OCTAJIbHBIX| ONLITHLIX IMOPHOHOB 
HBIX 9MOPHOHOB Mpote-| B KOHTpose. Y yacTH nox-|OpHOHOB CHbHaA 7e- 


, oTe-| HeoOpaTHMble HapylleHHA 


HOCSIULHe} pasBuTHA 


& 


BHI JIYMJIeH He 


v/ 
3MOpHOHOB He-| PopMallLHA 


3HAYMTeJIbDHbIE HAPYWeCHHA| MAHEKHBIC TBHKCHHA 


Bospact 
pasBuTHA 


Oxono 25% smOpHoHoB 
Maccopoe 


OMNBbITHbIX 


HapywieHua| nornOs0, 
NOJONBIT- 


pylleHHA pa3sBUTHA y| KpoBooOpamennaA 
l., 


7 cyT. 
Y nojgonsiruHprx 9M- 


o6paTuMblli XapaKktep 
PasBuTue 


KaeT HOpPMaJIbHO 


Ha-| 6pHovnos 


BBIJIyMe- 
QMOpHOHOB] KH HT. 


6 cyT. 17 4ac. 


Maccosoe 
HHe B KOHTpoue. 


He€3HauHTeVJIBHBI 


nNOJOMNBbITH. 


16—18 
16,4 


Bausanne KHCNOPOAHOTO pexKUMa Ha COCTOAHHE 2MOpHOHOB, HMCKYCCTBCHHO 3afepKaHHblxX B AUILEBbIX ocomouKax 
YcnoOBusn onpbita 


Hanpax. 
KucnOposa, 
MM. pT. CT. 
80—100 
150 


* Vimeetca B Buy BO3pacT K MOMeHTY AauM uHrHOuTOpa. ** Jlo Havana ombiTa uKpa uHKyOupoBanacb npu 10—12°. 


Onuir Ne 27, 9m- 
OpHow B BO3spacTe 


Gleyna= 
Onsit Ne 28, 9m- 


OpHoH B Bo3pacTe 


Sicyr 219" qaca* 
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TaMH YCOBMH adpallHH CBHJeTeEIbCTBYeTO TOM, UTO OHO CBOAMTCA HMeCHHO K 
STOMY CHHKCHHIO HanpaAKeHHA KMC/OPOJa B NEPUBUTEJIMHOBOH KH AKOCTH. O Tom 
%Ke CBHJETeIbCTBYeT HaOOMaemMoe Y BbIOHA HM PAfla Apyrux KocTucTbIx pbI6 (°) 
COBNafeHHe CTaqMH MaCCOBOFO BbIIYMJICHHA WM CTaqMu, Ha KOTOPOH mpM cyule- 
CTBYIOUNMX BHELIHHX YCJIOBHAX BbIABJIACTCA KTOPMO3ALLee» BIIMAHHE OGOOUeK. 
H3pecTHo, ¥TO afeKBaTHbIM pa3{paxKHTeeM, BOSOyKalOuluM CeKpelMio cep- 
MCHTa BbIIYMI€HHA Y STHX PbIO, ABJIACTCA CHM XKEHHE MapliMabHOrO aBsJleHHA 
KHCOposla. 

Y 2MOpHOHOB, MpOMeWIHX CaMYIO MO3HIOIO MOTeHIMaIbHO BO3MOXKHYIO CTa- 
AMIO BbIIyMIeHHA, HeOArOMpHATHOe BIMAHHE OOOOUeK Ha pa3sBUTHe yxKe He 
MOxKeT ObITb KOMNC€HCHPOBaHO yJIYaWIeHHeM KHCOposHOroO pexkuma. Ilo-Bpugqu- 
MOMY, B 9TOM C/ly4ae MPHYHHOH OTKJIOHCHHM OT HOPMbI HW NocweAyrouleH ruOeiu 
SMOPHOHOB ABJIACTCA HE KHCJIOPOLHbI PexXHM MepHBUTeMMHOBOFO MpocTpaH- 
CTBa, a HHO, ObITb MOXKeT MexaHHyeckoe, BIHAHHE OOOOUeK. 

TlonyueHHble pe3yJibTaTbl C HeECOMHEHHOCTbIO HOATBepxKAaloT mpucrocobu- 
T@JIbHOe 3HAYeCHHE CABHTOB CTAMH BbIWIYMIeCHHA, HaG/OMaeMbIX Y pa3JIMUHbIX 
KOCTHCTBIX PLIO MpH H3MeCHEHHAX KHCNOPOAHOTO pexkuMa. 


Wuctatyt Mopdosoruu »XHBOTHBIX Tloctymuso 
um. A. H. Cesepuosa 20 XIl 1958 
Akajlemuu Hayk CCCP 


UWHTHPOBAHHAA JIMTEPATYPA 


Sar eK Om CN de hans. Ce tists cy, ¢ Roux Arch, li 129201026) 2 2 bak. 
Higatyies, eae vAur ml Sth Ong. Canad. . Jo Res: ceca Ds, 20) 69971942). 2eAn i im d= 
roth, Zur Biologie der Belrdchtung und Entwicklung beim Hecht. Stockholm, 1946. 
4c. f.KpoexauoseKku it, Tp. Mucr. mopd. xnBoTtH.umM. A. H. Cepepuosa AH gcc, 
B. 2, 5 (1949). ®T. A. By3uukos, Kangqugatckaa gucceptauun, M., 1956. &T. A. 
By3H4HKOB, )KypH. o6u. O402., 18, 350 (1957). CPR OClOmie af H.F.Deu t sie, h; 
J. Biol. Chem., 171, 565 (1949). * II. T. Caetaos, Roux’ Arch., 114, 771 (1929). 
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Jloxkxagn Akagemun nayx CCCP 
1959. Tom 125, Ne 5 


MAPA3SHTOJOPHA 
A. B. PYCEB, E. B. )KYKOB u 10. A. CTPEJIKOB 


O 3APA)KEHHOCTH MHMHTAS MNAPASHTAMH XH EPO TIPOMbICJIOBOM 
ACHOJIBSOBAHHM 


(IIpedcmaeaeno axademuxom E. H. Iaeaoeckum 10 XII 1958) 


B cBa3H Cc 3afayelH MaKCHMaJIbHOTO HCMOJb30BaHHA MIpHPOAHbIX PecypcoB 
UW CO34aHuA H30OHIMA MHMULeBbIX MPOAYKTOB BO3HHK BOMPOC O paClUMPeHHN Mpo- 
MbICJIa HEKOTOPbIX PbIO, paHee HCNOMb3OBaBLIMXCA HeAOCTATOUHO MO CpaBHeHH1O 
¢ ux 3anacamu. K uucay TakuXx pbi6 orHocuTca MuHTal Theragra chalcogramma 
(Pallas), umMerounii Oombuoe 3HayeHHe B MpombIcse AnoHun u OcobeHHO Kopen, 
HO cla60 ucnouL3yembIh B CCCP. Hegoncnob30BaHve 3alacoOB MHHTaA B Ha- 
IHX BOJax OOyCIOBIMBaeTCA HaHuHeM Apyrux, Oomee WeHHbIX PbIO C JYYWIMMH 
BKYCOBbIMH Ka¥eCTBaMH HW TipelyOexKeHHOCTbIO NpOTMB Hero BCJIeACTBHe 3apa- 
2KeHHOCTH ero napa3uTamu. Hammunue Ha pa3HbIX OpraHax B MOJIOCTH Tela, a 110: 
CNOBaM pa3/JIM4HbIX paOOTHHKOB PbIOHOM MPOMbBIIWJICHHOCTH M B MAC MHHTaA 
OOuIbWIOFO KOJIMYECTBa Mapa3HTOB, B OCHOBHOM KPpyTvIbIX 4epBeH, NpuyaerT pple 
B Tvia3aX NOTPeOUTeIA HeaMMeTHTHbIM BU UM BbIZbIBaeT HHOrAa pA Hesopasyme- 
HMM WU HeNmpuATHOcTeH. 

Tlostomy HeoOxOAMMO JaTb ACHEIC OTBETHI Ha CJeLYIOULMe OCHOBHbIC BOMPOCH!: 
1) 3apaxKeHO JIM MACO MHHTAA Mapa3sHTHYeCKHMM YeEPBAMH HM CCIM 3aparKeHO, TO 
B KaKOMCTeMmeHH; 2) MMeIOTCA JIM CpeAM Mapa3HTOB MHHTaA OMacHble JIA YeOBeKa; 
3) KakHe HCCIEMOBAaHHA cJleqyeT MpOBeCTH, YTOOLI OKOHYATEbHO PelTb BO- 
mpoc 06 HCHOub30BaHHH 3anacOB MHHTaA. 

B MHHTae, HEOMHOKpaTHO HCCeLOBaBIIeEMCA Mapa3uTOOraMu, B HacTOsAuLee 
BPe€MA H3BecTHO 32 BHJa Pa3/IMUHBIX Mapa3vTOB, OTHOCAIHXCA K rpynnam mpo- 
CTeHUIMX ‘2XHBOTHBIX (2 Bula), MOHOreHeTHYecKHx (1) H QureHeTuyecKux (14) 
COCaJIbULMKOB, JICHTOUHBIX (5) H Kpyruibix (5) vepBel, cKpeOuelt (2), muaBoK (1) 
WM pakooOpa3sHblx (2). M3 Hux TombKO OHH MpescTaBHTeb — MUKCOCMOpuAUA 
Glugea punctifera — perpeyaetca B Mycky,laType, Mofyuac B 3HaYHTeJIbHOM KOJIH- 
YeCTBe, B BHC MEJIKHX, JIMHOH Jo 2—3 MM, WHcT BepeTeHOBUAHON dopmpl. Bce 
OCTaJIbHble NapasHTbl BCTPeyaJIMCb B Pa3sJIMUHbIX OPraHax HB MosocTu pra. JInub 
OTeJIbHbIeC SKZeMIVIAPbI KPYyIvIbIX uepBel Porrocoecum sp. H JIGHTOUHBIX 4e- 
TbIpexxoOoTHEIx — Nybelinia surmenicola o6HapyxuBamuCcb TakxKe B MyCKyvla- 
Type. 

B 1951—1955 rr. aBropbl npoBesmM MOHbIe TeEMbMMHTOJIOFHYeCKHE BCKPBITHA 
MHHTasd B palionax 3a. [lerpa BeauKoro (utoib — oKTa6pb), ABauwHcKol 6yx- 
Tht H KamuarcKoro 3aiuBa (u101b — ceHTa6pb) u Kpoxonmkoro 3amuBa (23— 
25 Maa). 

PesyibTaTbl BCKPbITHH BUAHEI u3 Tabu. 1*. 

B MyckyaType MHHTad Obl Haliqenbl Kpyrapiii yepBpn Porrocoecum sp. 
9 pas B sam. Ilerpa Benuxoro (no 1—4 9x3emnuapa B pple), 4 pasa B Apauun- 
CKOH OyxTe (no 1 9k3emnaapy) u 7 pas B KamuatcKom 3auBe (no 3—8 9K3emn- 
apoB). Kpome Toro, ofHH pa3 B KpoHolKom 3aJIMBe B Mace pbb! Obl OOHapy- 
*KeH | sk3eMmIAp YeTEIpexxoOoTHoro eHTOUHOrO yepBa Nybelinia. 


* m 2 
. Mutepecuo oTmeruth, uto B Kponoykom 3amupe 1 MuHTaii QuMHoli 34 cm 6M coBceM cBo- 
OACH OT MapasHToB, a 3 MHHTad JWIMHOH 35—36 CM MMeNH e2MHHUHbIe UX 9K3eMMVApHI. 
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IIpupemenuple AaHuple, pas- 
HO Kak 4H  onyOHKOBaHHbIe 
APYrHMH aBTOpaMH paHee, CBH- 
JeTEIbCTBYIOT O TOM, YTO MA~CO 
MHHTaA B NepHod, wiOsb — OK- 
TAOPb B 3a. Ilerpa Beauxoro 
MB Mae B KpoHOUKoM 3au1MBe 
MpakTHyeCKH CBOOOAHO OT Ma- 
pa3HTHyeCcKHX YepBel (eqHHHU- 
HbI€ HaXOJKH MOXKHO HE MIpH- 
HHMaTb B pacuer). HeckoubKo 
BbIe 3aparxKeHHe MYCKYJaTy- 
Pbl MHHTad B BOJax BOCTOUHOFO 
no6epexkba Kamuarku B sleTHee 
BpeMA, OJHaKO HHTCHCHBHOCTb 
3apaxKeHHA TaKxKe HEBEIHKA. 

Coo6uleHus O TOM, UTO MACO 
MHHTaA ObIBaeT CHJIbHO 3apa- 
2KCHO, BEPOATHO, BbI3BaHbI TeM, 
YTO HEKOTOPble Mapa3uTbI, OCO- 
OeHHO UeTHIPeXXOOOTHBIe JeH- 
Tellbl, MOTYyT BbIXOJUTb H3 O60- 
JIOU€K HX WHCT Y CBaJIeHHOH B 
TPIOM TpaHcnopTupyemonw WIA 
oOpadorku pbl6bl. B atom cily- 
Yae OHH CIOCOGHbI pacnos3THCb 
M3 aHaJIbHOrO OTBeEPCTHA, BOK- 
Pyr KoToporo OHH CHAAT YacTO 
OOJIbIIMMH + CKOTIJICEHHAMH, M0 
KHIIKe, Ha %KaOpbl, MO Koxe, 
YaCTHYHO BHEJPATbCA CBOMMH 
xo6otamu B Myckyslatypy. [lo- 
WOOHaA KapTHHa MOxKeT Cco3sla- 
BaTb WJIWJII03HIO BbIXOJa HX H3 
Maca. 

M3 Bcex M3BeCTHbIX Mapa- 
3HTOB MHHTaa HH OJMH He Mpes- 
CTaBJIAeCT OMACHOCTH JIA YeJIO- 
Beka. Ilostomy, ecJlH cBeJeHHA 
O CHJIbHOM 3apaxKeHHH Ms<Cca 
YePBAMH B KaKOH-TO CTeNeHH UH 
JOCTOBepHbI, TO OpaKoBaTb Le- 
JIbIe YJIOBbI H paHOHbI yloBa 
W3-3a 9TOFO BCe Ke He Clever. 
Tem Goee He HYKHO JeulaTb 
nocweqHero BCJyuae CHJIbHOM 
MOpaxKeHHOCTH JIMUMHKaMH JICH- 
TOUHBIX HKPYTVIbIX YeEPBeH BHYT- 
PeHHocTel pblObl. XOPOWHH Ca- 
HUTaPHbIlt KOHTPOJIb, BblOpa- 
KOBKa OCOOeCHHO 3apaxKeHHbIX 
oco6eli W TULaTeJIbHOe yasleHue 
HHOra CHJIbHO MOparKeHHbIX 
Mapa3sHTaMu BHYTPeHHOCTEeH PbI- 
Obl BMOJIHE MOryT HCKJIOUHTb 
HaXOKJeHHe Mapa3uTOB B FoTo- 
BoH Mpokykunn. B 3aBHcMMocTH 
OT XapakTepa 3apaxKeHHsAl pblOb! 
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B cxcOkax NpHBoAATca JaHHbie O HanComee yacto oTMeuaBUelica WH- 


O — MHTCHCHBHCCTb 3apaxKeHHa. 


sapaxkenua, 


ponent 
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Tlpumeuwanng. 
TeCHCHBHOCTH 3aparKeHuaA. 
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cnelyer TakxKe pelllaTb M BOMpOc O MpHMeHeHHH TOM HIM HHO TexHOJOrMH OOpa- 
OOTKH pbiGbl (Moco, Mopo3Ka, dapul Hu T. J). 

J\ia ycTaHoBseHua Hau6ouee BLITOJHLIX CPOKOB, paHOHOB JIOBa HM BOspacTa 
pplObl c WebIO MOyYeHHA HanOombwero BEIXOa MpOAyKWHH HeEOOXOAHMMO MIpo- 
BecTH Oovlee WIMpOKHe UCCeMOBaHHA 3apaxKeHHOCTH Mapa3HTaMH MHMHTas B pa3- 
JIMUHBIX PalOHaX C YYeETOM BO3PaCTHOH HM Ce30HHOH AMHAMHKH eFo 3aparKeHHA. 

TlomBoAa HTOr W3JIO%KeHHOMY, CeLyeT NMPHHTH K 3aKJIIOUeHHIO, YTO TpeBora, 
MOXHUMaBUIaACA MO MOBOLY 3apayKeHHOCTH MHHTaA MapasHTaMH, HMeeT MaJIO 
OCHOBaHHH, TeM Goslee, UTO 3aparKeHHe TEMH 2%Ke Mapa3suTaMu WM Mosyac B HeMeHb- 
ie CTeMeHH TaKHX, TaK2xKe HeMOJIHO HCMOIb3YeMbIX WeHHbIX MOpo pblO, Kak 
apecKa HM Tepnyr, He BHI3bIBaiIo Ha JlanbHem Boctoke ocoOpix onaceHHlt. 

Hactayio BpemaA 6osee MOIHO HCNOMb30BaTb OOJIbUIHe 3alacbl MHHTAA. 


SoomornyeckuH MHCTHTYT IIcetynuato 
Akayemun Hayk CCCP 7 X11 1958 
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